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1. OBJECTS OF THE INVESTIGATION AND GENERAL
FEATURES OF LOBAR AND OF BRONCHO-PNEUMONIA.
The f o l l o w i n g  i n v e s t i g a t i o n  was c a r r i e d  out i n  o r d e r  
t o  d e te rm in e  the  t y p e s  of  pneumonia found in  c h i l d r e n  up to 
twelve  y e a r s  of age and the  r e l a t i v e  frequency of each ty p e .  
The I n c id e n c e  of  lob ar  pneumonia i n  the  f i r s t  t h r e e  years  
was s p e c i a l l y  c o n s i d e r e d .
Pneumonia occurs in  two main fo rm s ,  lobar and 
l o b u l a r ,  and i t  i s  im por tance  i n  the  f i r s t  p l a c e  to  recogn ise  
what i s  g e n e r a l l y  im p l ie d  by th e se  t e rm s .  A t tem pts  at c l a s ­
s i f i c a t i o n  have been made from v a r i o u s  a s p e c t s ,  bo th  c l i n i c a l  
and p a t h o l o g i c a l ,  b u t  th e re  i s  s t i l l  much con fu sion  as  r e g a r d s  
th e  two t y p e s ,  the main d i f f i c u l t y  a r i s i n g  i n  ch ild re n  below 
two y e a r s ,  a l l  w r i t e r s  b e in g  i n  agreement t h a t  there i s  
more v a r i a t i o n  i n  the  l e s i o n s  during t h i s  p e r i o d .  Much has  
been w r it te n  i n  the  p a s t  on the  r e l a t i v e  o ccu r ren ce  of lobar  
and l o b u l a r  pneumonia d u r in g  ch i ld h o o d  and v e ry  d i f f e r e n t  
o p in io n s  have been r e c o r d e d ,  b u t  so f a r  the  v a r i o u s  s t a t i s t i c s  
a r e  u n r e l i a b l e  because  they  depend to  such  a  large  e x t e n t  on 
the  p e r s o n a l  view of the  c o l l e c t o r .
The d i f f e r e n t i a t i o n  of the  v a r i o u s  ty p es  of pneumonia 
has  u s u a l l y  been d ec id ed  from the  c l i n i c a l  f e a t u r e s ,  and th e s e  
va ry  to  such an e x t e n t  t h a t  the  d i a g n o s i s  o f t e n  p r e se n ts  some 
d i f f i c u l t y .  A g r a d u a l  o n se t  i n  a  young and f e e b le  in fa n t  and 
a /
(2 )
a t y p i c a l  t e m p e ra tu re  curve e nd ing  by l y s i s  a re  in
X (1)
f a v o u r  of b roncho-pneumonia  but  by no means pathognomonic.  
Pr imary  and secondary  forms a re  u s u a l l y  e a s i l y  d i f f e r e n ­
t i a t e d  c l i n i c a l l y ,  b u t  d i f f i c u l t y  a r i s e s  in  d i s t i n g u i s h i n g  
between l o b a r  and p r im ary  l o b u l a r  fo rm s ,  many c ase s  of 
p r im ary  broncho-pneumonia  h a v in g  an a cu te  onse t  and 
co u rse  so c l o s e l y  r e s e m b l in g  t h a t  of l o b a r  pneumonia t h a t  
they  w o u ld /w i th o u t  d o u b t ,  be c l a s s e d  as  such i f  the
c l i n i c a l  course  a lone  were taken  i n to  c o n s i d e r a t i o n .
à  (2)
These l o b u l a r  forms have been d e s c r i b e d  by 5. West, who 
c l a s s e s  them a s  pure  pneumococcal i n f e c t i o n s  c l o s e l y  
a l l i e d  to  l o b a r  pneumonia and only d i f f e r i n g  in  the  
d i s t r i b u t i o n  of the  l e s i o n s .  In such c a s e s ,  a c o r r o ­
b o r a t i v e  h i s t o l o g t n a l  e x am in a t io n  i s  e s s e n t i a l .  A 
p o i n t  which has  been emphasised as  a c l i n i c a l  d i s t i n c t i o n  
between the two c o n d i t i o n s  i s  t h a t  w h i l s t  i n  b roncho­
pneumonia l o c a l  s i g n s  predominate  over g e n e r a l ,  in  
l o b a r  pneumonia the  g e n e r a l  symptoms may be very  marked 
w i t h  few l o c a l  pulmonary s i g n s  to  account  f o r  them; t h i s ,  
however,  i s  of l i t t l e  p r a c t i c a l  va lue  in  the case of 
young c h i l d r e n .
Though the  c l i n i c a l  h i s t o r y  may be a v a lu a b le
g u id e ,  the  f i n a l  c l a s s i f i c a t i o n  must be made from p a th o -  
X ( 3 , 4 , 5  and 6) 
l o g i c a l  f i n d i n g s .  The c h i e f  d i s t i n g u i s h i n g  f e a t u r e s  of
each  type may be summarised as  f o l l o w s :  l o b a r  pneumonia
sp re a d s  by d i r e c t  c o n t i n u i t y  of lung t i s s u e  l e a d in g  to
massive  c o n s o l i d a t i o n  w i th  a l o b a r  d i s t r i b u t i o n /
( 3 )
d i s t r i b u t i o n ;  the  d i s e a s e  may sp re a d  more w ide ly  t i l l  i t  
i n v o lv e s  a lm o s t  the  whole lung  bu t  i t  i s  not  common to 
f i n d  two s e p a r a t e  a r e a s  in  th e  same lu n g .  Broncho-pneu-  
monia ,  on th e  o t h e r  hand ,  i s  d i s s e m in a t e d  by the  a i r  p a s sa g e s  
i n  a  p a tc h y  manner c a u s in g  w idesp read  l e s i o n s  in  both  l u n g s ,  
though one may be much more a f f e c t e d  than  the  o t h e r ;  r a r e l y  
i f  e v e r  i s  an e n t i r e  lobe  c o n s o l i d a t e d .
The h i s t o l o g i c a l  f i n d i n g s  in  l o b a r  pneumonia a re  
f a i r l y  c o n s t a n t ,  the  c h i e f  f e a t u r e s  be in g  the abundant 
"^^^cud^ate o f  f i b r i n  and p o ly m o rp iÿ ^ in to  th e  a l v e o l i ,  s e p t a  and 
sometimes the  b r o n c h i o l e s .  There i s  u n i v e r s a l  involvement  
of e v e ry  p o r t i o n  o f  the  l o b e ,  and g r e a t e r  o r  l e s s  involvement  
of e v e ry  a l v e o l u s  in  t h i s  l o b e ,  w h i l s t  the  l a r g e r  a i r  
p a s s a g e s  a r e  c o m p a ra t iv e ly  f r e e .  With t h i s  i n t e n s e  i n ­
f lam matory  a f f e c t i o n  of  the  lu n g ,  t h e r e  i s ,  in  the  l o b a r  ty p e ,  
v e ry  l i t t l e  i n f i l t r a t i o n  of the  a c t u a l  lung  t i s s u e  in  con­
t r a s t  w i t h  th e  marked i n t e r s t i t i a l  changes in  b roncho­
pneumonia. This  i s  p o in te d  out by MacCallum x ( 4 ) as a
s t r i k i n g  and d i s t i n g u i s h i n g  f e a t u r e  in  which the  two forms
d i f f e r .
The p i c t u r e  i n  broncho-pneumonia  i s  more complex 
b u t  on s e c t i o n ,  the  l o b u l a r  d i s t r i b u t i o n  o f  the  l e s i o n s  u s u a l l y  
* can be made o u t ,  p a tc h e s  of dense l e u c o c y t i c  exu d a te  b e ing
found i n  r e l a t i o n  to  t h e  b r o n c h i o l e s .  The m arg ins  of  the  
c o n s o l i d a t e d  a r e a s  a r e  i l l - d e f i n e d ,  i r r e g u l a r  in  o u t l i n e  
and s e p a r a t e d  by h e a l t h y ,  c o l l a p s e d  or  emphysematous




l u n g .  The abundant  f i b r i n  f o r m a t i o n ,  so c o n s t a n t  in  
the lob ar  v a r i e t y ,  does n o t  o c c u r ,  though some f i b r i n  i s  
seen  o c c a s i o n a l l y  in  the  a l v e o l i  im m ediately su r ro u n d in g  
the a f f e c t e d  bronchi; t h i s  i s  s a i d  to be found more 
o f te n  i n  the  i n f l u e n z a l  than  in  any o t h e r  form x  ( 3 ) .
T h ^ i n f  lammation i s  l a r g e l y  ca ta r rh a l  i n  n a tu r e , though in
ome c a s e s  p o ly m o rp h s /a re  the  p re d o m in a t in g  c e l l u l a r  
e l e m e n t s .  As p r e v i o u s l y  n o t e d ,  the  i n t e r s t i t i a l  t i s s u e  
i s  always m arkedly  a f f e c t e d , , be ing  i n f i l t r a t e d  w i t h  l a r g e  
numbers o f  c e l l s y f ( 3  and 7)
Although i n  t y p i c a l  c a s e s  the  h i s t o l o g i c a l  
f e a t u r e s  of the  two forms a re  q u i t e  d i s t i n c t ,  many i n t e r ­
m ediate fo rm s ,  which p a r t a k e  of  the  c h a r a c t e r s  of  both
are r e c o g n i s e d .  In such  c a s e s  the p o in ts  to be r e l i e d
upon a re  (1)  the  nature of the  e x u d a te ,  (2)  the  a f f e c t io n  
of the i n t e r s t i t i u m ,  and (3)  the  mode of sp re a d  a s  evidenced  
by a p a tc h y  c e l l u l a r  r e a c t i o n .
11. HISTOLOGICAL FINDINGS IN 65 GASES:
A s tudy  was made a t  t h e  Royal H o s p i t a l  f o r  S ick  
C hildren , Glasgow, o f  a l l  pneumonic c o n d it io n s  examined 
post-mortem d u r i n g  the  e ig h t e e n  months from January , 1925 to 
J u n e ,  1926,  and a  b a c t e r i o l o g i c a l  exam ina t ion  was made in  
some of these  c a s e s .  M a t e r i a l  was tak en  from the  v a r io u s  
lo b e s  of  the  lungs  and f i x e d  in  (1) ten  p e r  cent form alin  
s o l u t i o n /
( 5 )
s o l u t i o n ,  (2)  Zenker's s o l u t i o n ,  and (3) a s a t u r a t e d  
s o l u t i o n  of  b i - c h lo r id e  of m ercury .  P a r a ff in  s e c t i o n s  
were s t a i n e d  w i th
i .  H a r r i s ' s  h a e m a to x y l in  and e o s i n .
i i .  G a l l e g o ' s  m o d i f i c a t i o n  of  M a l l o r y ’ s method,  x  8.
i i i .  W e i g e r t ' s  f i b r i n  s t a i n ,  x 9.
i v .  I r o n  h a e m a to x y l in .
V . Methylene b lu e  and e o s i n .
From the  study of the morbid anatomy and h i s ­
to lo g y  i n  con ju n ction  w ith  the  c l i n i c a l  h i s t o r i e s ,  the 
65 c a s e s  t h u s  obtained were c l a s s i f i e d  i n t o  th e  f o l l o w in g  
type  8 :
I .  BRONCHO-PNEUMONlA which was su b d iv id ed  as  fo l lo w s  ;
(1 )  P r im ary  in  which the  onset was e i t h e r  sudden
o r  gradual i n  a  p r e v i o u s l y  h ea lth y  
c h i l d ;  t h i s  group i n c l u d e s  some ca ses  
w i t h  a c l i n i c a l  h is to r y  i n d i s t i n g u i s h ­
a b le  from l o b a r  pneumonia bu t  i n  which 
l o b u l a r  l e s i o n s  were found pos t -m ortem .
(2)  Secondary in  which th e  pneumonia fo l lo w ed  on
some p r e c e d in g  d is e a s e ,  such a s  - -
(a )  I n f e c t i o u s  f e v e r s ,  d i s e a s e  of r e s ­
p ir a to r y  p a s sa g e s  ( e . g . ,  b r o n c h i t i s ) ,  
u r i n a r y  t r a c t ,  o r  nervous  system.
(b)  Chronic  d i s e a s e  o r  m a l n u t r i t i o n ,  e . g . ,  
marasmus, p y lo r ic  s t e n o s i s ,  s y p h i l i s ,  
t u b e r c u l o s i s ,  co n g en ita l  d i s e a s e  of the  
h e a r t ,  t e t a n y ,  r i c k e t s  and g a s t r o ­
e n t e r i t i s .
( c )  Fo l low ing  o p era tion s .
(3)  I n f l u e n z a l .
I I ,  LOBAR PNSUMDNIA:
The r e la t iv e  number of the d i f f e r e n t  types and the
age d i s t r ib u t io n  from the f in d in g s  in  65 cases are g iven
i n /
( 6 )
i n  the  f o l lo w in g  t a b l e :
T able  1 showing age in c id e n c e  of c a s e s  examined
h i s t o l o g i c a l l y  :
Age i n  y e a r s : 0-1 1-2 2-3 3-4 4-5 5-6
----------------,
T o t a l :
P r im ary  b ro ncho ­
pneumonia
22 8 3 33
Secondary  b ron ch o ­
pneumonia
10 5 2 1 18
I n f l u e n z a l  b ro n ch o ­
pneumonia
6 2 2 ■ 1 11
Lobar pneumonia 1 1 2









(1) p r im a ry  Pneumonia:
P r im ary  broncho-pneumonia  and l o b a r  pneumonia 
w i l l  be d i s c u s s e d  t o g e t h e r  as  most d i f f i c u l t y  was found 
in  the  d i f f e r e n t i a t i o n  of th e se  tvm forms.  T h i r t y - s i x  
c a se s  were examined, t h i r t y - t h r e e  of these  be ing  l o b u l a r  
in  ty p e ,  two l o b a r  and one mixed. A l l  ex cep t  one case 
of l o b a r  pneumonia o ccu r red  in  c h i l d r e n  below th re e  y e a r s  
of age .  Of the t h i r t y - t h r e e  l o b u l a r  forms,  sev en teen  
were d i f f u s e  and j / f  t h r e e  c a se s  c l o s e l y  s im u la te d  l o b a r  
pneumonia; the rem ain ing  s i x t e e n  showed t y p i c a l  l o b u l a r  
l e s i o n s  a s  d e s c r ib e d  in  the  f i r s t  p a r t  of t h i s  p a p e r  (see 
p. 3 ) .  The fo l lo w in g  t a b l e  shows the r e l a t i v e  numbers 
of the  d i f f e r e n t  forms found on h i s t o l o g i c a l  exam ina t ion  
a n d /
( 7 )
and the  age i n c id e n c e  of each .
T ab le  11 showing age i n c id e n c e  of d i f f e r e n t  h i s t o l o g i c a l  
forms of p r im ary  pneumonia .
Age i n  y e a r s ; 0-1 1-2 2 -3 3-4 4-5 5-6 T o t a l ;
L o b u la r ; 14 1 1 16
D i f f u s e  l o b u l a r ; 8 5 1 14
S i m u l a t in g  L obar ; 2 1 3
L o b a r : 1 1 2
L obar  and L o b u la r ; 1 1
22 9 4 1 36
On m i c r o s c o p i c a l  ex am in a t io n  of  a l l  the c a se s  of 
b roncho-pneum onia ,  th e  l o b u l a r  d i s t r i b u t i o n  cou ld  be made 
ou t  a t  some p a r t .  In  many c a s e s  by a g g r e g a t i o n  of f o c i  the  
c o n s o l i d a t i o n  had sp re ad  th rough  a lm ost  an e n t i r e  lobe 
g i v i n g  the  appea ran ce  of h e p a t i z a t i o n  bu t  the m ic r o s ­
c o p i c a l  f e a t u r e s  were s t i l l  more of the l o b u l a r  ty p e ,  
a r e a s  of  emphysema b e in g  in t e r m in g le d  w i th  d e n se ly  c e l l u l a r ,  
d i f f u s e  a r e a s  w h i l s t  t y p i c a l  l o b u l a r  l e s i o n s  were found 
in  o t h e r  l o b e s .
The commonest f i n d i n g s  were those  of a  pneumonia 
of abou t  two weeks ' d u r a t i o n ,  and th e s e  w i l l  f i r s t  be 
d e s c r i b e d ;  The b ro n ch i  showed desquamation  of e p i t h e l i u m  
v a r y i n g /
mF i i j u r e  T(a). A nediü tn .  bronchio)e.  sKowÎt)<j in j l lC ra .t lan
fbe. Wa-ll w i r t  i m a ! l  Y o v n d  ce.lls.
FitjwvC- H(b)  Hicjhzr  mac j -n i ^ ica t ion .  oj- u io v e .  Shaw i-n^  the. broken.  
d o w n  b ron cKi o l e  w^H.
To jace. V. 8 .
( 8 )
v a r y i n g  i n  deg ree  i n  d i f f e r e n t  p a r t s  of the  same s e c t i o n ,
h u t  seldom a s  s e v e re  a s  i n  the  s m a l l e r  b r o n c h i o l e s .  T h e i r
lumina  were p lugged  w i th  a  c e l l u l a r  exu d a te  of  po lym orph /
and e p i t h e l i a l  c e l l s ,  the  l a t t e r  o f t e n  i n  p l a c q u e s ,  w i th
a few red  b lood  c e l l s  and sm a l l  round c e l l s .  The b r o n c h i a l
w a l l s  were c o n g e s te d  and o f t e n  i n f i l t r a t e d  w i t h  numbers of
X (10)
sm a l l  round c e l l s .  A cco rd in g  to  G a s k e l l ,  t h i s  ly m p h ocy t ic  
p e r i b r o n c h i a l  r e a c t i o n  v a r i e s  d i r e c t l y  w i th  the  v i r u l e n c e  
of the  i n f e c t i n g  o rg an ism s .  There  was l e s s  desqu am a t io n  
of the  l i n i n g  e p i t h e l i u m  of the b r o n c h i  t h a n  of  the  b r o n ­
c h i o l e s ,  some p a r t s  g e n e r a l l y  r e m a in in g  covered  w i t h  
normal e p i t h e l i u m .  Sometimes on ly  a  t h i n  l a y e r  o f  p o l y ­
m o r p h /  and e p i t h e l i a l  c e l l s  was to be seen  on top  of the  
basement  membrane l i n i n g  th e  lumen. I n  a  few o f  the  
d i f f u s e  t y p e s ,  f i b r i n  was found e x t e n d in g  th rough  the  w a l l s  
i n t o  the  a i r  v e s i c l e s  im m edia te ly  s u r r o u n d in g  some of  the  
more s e v e r e l y  a f f e c t e d  b r o n c h i .
The desquam ation  of the  l i n i n g  e p i t h e l i u m  of 
the  b r o n c h i o l e s  i n  the c o n s o l i d a t e d  a r e a s  was a lways 
s e v e r e ,  the  w a l l s  b e in g  e i t h e r  p a r t i a l l y  o r  co m p le te ly  
denuded.  A d e n s e ly  c e l l u l a r  exuda te  of  polymorph^ and 
e p i t h e l i a l  c e l l s  c o m p le te ly  f i l l e d  the  lumen and e x tend ed  
d i r e c t l y  i n t o  the  a l v e o l i  th ro ug h  the  i n f u n d i b u l a r  
p a s s a g e s .  D e f i n i t e  s u p p u r a t iv e  change was found  in  
3 5 /
«F ' 4  X T  A SMALL 3 R o t X C M I 0 L E  I N A C A S E  O F  I l F F U S E
3 f \ 0 N C H o  -  F N g u M O N  ( A S H O W  IN q  F i b r i n  e x T E N D i N q  T H R o O Q H  
T H E  W A L L  i n t o  t h e  A m  V B S I C L B S
/o jtxce. T. ^ .
( 9 )
35 p e r  c en t  of c a s e s ;  i n  t h e s e  the  "basement membrane 
showed a  b r e a k  i n  c o n t i n u i t y  and the  c e l l s  were i n v a d in g  
the s u r r o u n d in g  lu n g  t i s s u e .  In  more th an  h a l f  of the  
c a s e s  ly m p h o cy t ic  r e a c t i o n  was p r e s e n t  round the  b r o n c h i o l e s ,  
( F ig u r e  1 ) ,  t h i s  b e in g  v e ry  marked i n  n in e  c a s e s  i n  which 
s e v e r a l  a g g r e g a t i o n s  of  sm a l l  round c e l l s  were seen  i n  the  
w a l l s .  In  the  l o b u l a r  forms no f i b r i n  was p r e s e n t  b u t  
some o f  the  d i f f u s e  ty p e s  showed a  l i t t l e  e x t e n d in g  th ro u g h  
the  b r o n c h i o l e  w a l l s  i n t o  th e  a d j a c e n t  a l v e o l i .
The a i r  v e s i c l e s  round th e  a f f e c t e d  b r o n c h i  and 
b r o n c h i o l e s  were c o n s o l i d a t e d  i n  an  i r r e g u l a r ,  p a tc h y  
manner.  In  the  l o b u l a r  fo rm s ,  th e  a r e a s  of c o n s o l i d a t i o n  
were s m a l l ,  and i n  the  c e n t r e  of  e a c h ,  one o r  more p lugged  
b ronchus  o r  b r o n c h i o l e  cou ld  be d i s t i n g u i s h e d ,  w h i l s t  the 
a l v e o l i  s u r r o u n d in g  the  p a t c h  were emphysematous.  The 
d i f f u s e  t y p e s ,  however ,  showed w id e sp re a d  c o n s o l i d a t i o n  
and i n  some s e c t i o n s  no u n a f f e c t e d  a l v e o l i  cou ld  be seen  
as  the  p a t c h e s  had c o m p le te ly  merged i n t o  one a n o t h e r .  The 
c e l l u l a r  ex uda te  was i n  tw en ty -one  c a s e s  m a in ly  polymorphonu­
c l e a r ,  bu t  i n  the  r em a in in g  tw e lve  c a s e s ,  sm a l l  round c e l l s  
and c a t a r r h a l  c e l l s  p red o m in a te d .  I n  s e v e r a l  c a s e s  i t  
was n o te d  t h a t  w h i l s t  the  ex uda te  i n  the  b r o n c h i o l e s  was 
w ho l ly  p o ly m o rp h o n u c le a r ,  t h e  c e l l  r e a c t i o n  in  the  a l v e o l i  
c o n s i s t e d  of  c a t a r r h a l  and m ononuclea r  c e l l s .
The d e n s i t y  o f  the  c o n s o l i d a t i o n  a lw ays  v a r i e d  
c o n s i d e r a b l y  i n  d i f f e r e n t  p a r t s ,  some a l v e o l i  b e in g  packed 
t i g h t l y /
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t i g h t l y  w i t h  a  mass of po lym orphs ,  some c o n t a i n i n g  mucoid 
and g r a n u l a r  m a t e r i a l  w i th  on ly  a few c e l l s  i n  v a r i o u s  
s t a g e s  of d i s i n t e g r a t i o n ,  and o t h e r s  a g a in  c o n t a i n i n g  
c h i e f l y  l a r g e  e n d o t h e l i a l  c e l l s  and l a r g e  m o n o n u c lea r s .  
(F ig u re  V ) . The c e l l u l a r  exuda te  was a lways more
abundan t  i n  the  a i r  v e s i c l e s  im m e d ia te ly  s u r r o u n d in g  the  
b r o n c h i a l  p a s sa g e  than  i n  th o se  a t  the  m arg in  of the  p a t c h ,  
and sometimes d e f i n i t e  zones of  in f la m m a t io n  c o u ld  be 
made out  r e s e m b l in g  s u c c e s s iv e  s t a g e s  of  l o b a r  pneumonia,  
t h e s e  b e in g  from w i t h i n  ou tw ards  (1 )  g rey  h e p a t i z a t i o n ,
(2) e a r l y  r e d  h e p a t i z a t i o n ,  and (3)  p r im a ry  c a t a r r h a l
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s t a g e s .  Areas  of oedema w i t h  haemorrhage  were o c c a s i o n a l l y  
seen  b u t  t h e s e  were b o th  more common i n  the  i n f l u e n z a l  
fo rm s .  I n t e r s p e r s e d  among th e  a f f e c t e d  a r e a s  were 
emphysematous a l v e o l i  o r  s i n g l e  d i s t e n d e d  v e s i c l e s  i n  which 
no exuda te  was p r e s e n t .  Small  a r e a s  of c o l l a p s e  were 
o f t e n  found round the  t e r m i n a l  b r o n c h i o l e s ,  a t  the  m arg in  
of  the  c o n s o l i d a t i o n  o r ,  i n  many c a s e s ,  a s  d e s c r i b e d  by 
Armstrong and G a s k e l l ,  e s p e c i a l l y  a lo n g  th e  p l e u r a l  
s u r f a c e .
The i n t e r s t i t i a l  t i s s u e  was i n v a r i a b l y  a f f e c t e d  
to  a g r e a t e r  or  l e s s e r  d e g r e e ,  depend ing  on th e  e x t e n t  of 
the  l e s i o n  (F ig u re  IV ) .  The a l v e o l a r  w a l l s  were sw ollen  
a n d /
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and i n f i l t r a t e d  w i th  p o ly m o rp l^ ,  sometimes th e r e b y  
e n c r o a c h in g  on the  a l v e o l a r  sp a ce s  to  a  marked d e g r e e .
In  the  more advanced  s t a g e s  the  w a l l s  were o f t e n  b roken  
down and i n d i s t i n g u i s h a b l e ,  m asses  o f  po lym orp l^  w i t h  
a  b roken  down b r o n c h i o l e  i n  the  c e n t r e  b e in g  a l l  t h a t  
rem a ined .  In  s e v e r a l  c a s e s  the  f i b r o u s  t i s s u e  between 
the  l o b u l e s  and i n  the  ne ighbourhood  of the  b r o n c h i  and 
v e s s e l s  was i n c r e a s e d  and i n f i l t r a t e d  w i t h  po lym orph /  
and f i b r i n .
A s l i g h t  f i b r i n o u s  d e p o s i t  on the  p l e u r a  was 
found where the  c o n s o l i d a t i o n  re a c h e d  the s u r f a c e  of the  
lu n g  b u t  e x t e n s i v e  p l e u r i s y  was n e v e r  p r e s e n t .  The 
pneumococcus was i n v a r i a b l y  found i n  th e  pus from the  
f i n e r  b r o n c h i ,  seldom a lo n e  b u t  g e n e r a l l y  mixed w i t h  the  
s t r e p t o c o c c u s ,  P r i e d l a n d e r »s b a c i l l u s  and o c c a s i o n a l l y  
a l s o  w i th  th e  s t a p h y lo c o c c u s .
The above d e s c r i p t i o n  a p p l i e s  to  a l l  t y p e s  of 
p r im a ry  broncho-pneum onia  e n c o u n t e r e d .  In  s i x t e e n  c a s e s  
the  l o b u l a r  d i s t r i b u t i o n  was e a s i l y  r e c o g n i s e d  b o th  ma- 
c r o s c o p l c a l l y  and m i c r o s c o p i c a l l y  and the  c l i n i c a l  
h i s t o r y  was a l s o  t y p i c a l  of t h a t  form of the  d i s e a s e .  In  
the  e i g h t e e n  rem a in in g  c a s e s  of l o b u l a r  and i n  one of the  
c a s e s  of l o b a r  pneumonia more d i f f i c u l t y  was found in  d i f ­
f e r e n t i a t i o n ,  and c a r e f u l  h i s t o l o g i c a l  e x am in a t io n  was 
n e c e s s a r y  b e f o r e  they  c o u ld  be f i n a l l y  c l a s s i f i e d .  F o u r t e e n  
of th e s e  showed the c h a r a c t e r i s t i c s  of a l o b u l a r  l e s i o n  which ,
"by/
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by f u s i o n  of a d j a c e n t  f o c i  of c o n s o l i d a t i o n ,  i n v o lv e d  
the  g r e a t e r  p a r t  of one lobe  and so s im u la t e d  l o b a r  
pneumonia on naked-eye  e x a m in a t io n .  H i s t o l o g i c a l l y ,  
however ,  the  r e a c t i o n  was found to be most  s e v e re  round the  
b r o n c h i ,  the  exuda te  was i r r e g u l a r  i n  d e n s i t y  and n a t u r e ,  
p a r t s  o f  the  same lung  showing a p o ly m o rp h o n u c le a r  exu d a te  
w h i l s t  o t h e r  p a r t s  were c a t a r r h a l ,  and f i b r i n  was s c a n t y  
on ly  b e in g  found i n  s i x  c a se s  and a lways c o n f in e d  to  the  
a i r  v e s i c l e s  im m ed ia te ly  s u r r o u n d i n g  the  b r o n c h i o l e s .
The r e m a in in g  f i v e  c a s e s  showed f e a t u r e s  of bo th  
l o b a r  and l o b u l a r  t y p e s  and the  f o l l o w i n g  summary of  the  
f i n d i n g s  i n  each  case  w i l l  d e m o n s t r a te  the  d i f f i c u l t i e s  
e n c o u n te r e d  i n  a r r i v i n g  a t  a  s a t i s f a c t o r y  c o n c l u s i o n  
r e g a r d i n g  th e s e  fo rm s .
CASE ONE; Boy, aged 1 y e a r ,  10 months ;
He was drowsy and o f f  food  f o r  a bou t  one week 
b e f o r e  the  o n se t  of cough and dyspnoea .  Two days  l a t e r  
he had a  r i g o r  and symptoms i n c r e a s e d  i n  s e v e r i t y  t i l l  
a d m iss io n  to  h o s p i t a l  t h r e e  days l a t e r  where he rem ained  
t i l l  d e a t h  t w e n t y - s i x  days l a t e r .  D ur ing  t h i s  t im e ,  the  
p h y s i c a l  s i g n s  were l i m i t e d  to  th e  l e f t  b a s e .  The t em p era ­
t u r e  remained i r r e g u l a r  between 99° and 103° P. and the  
p u l s e  and r e s p i r a t i o n s  were c o r r e s p o n d i n g l y  h i g h .  The 
l e u c o c y t e s  were 28 ,000  p e r  c u b ic  m.m. At the  a u to p s y ,  
t h e r e  was found a  d i f f u s e  c o n s o l i d a t i o n  of  the  e n t i r e  l e f t  
l o w e r /
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low er  l o b e ,  a p p a r e n t l y  of  l o b a r  type and i n  the  s t a g e  of 
r e d  h e p a t i z a t i o n ,  the  o t h e r  l o b e s  b e in g  u n a f f e c t e d .
F i b r i n o u s  p l e u r i s y  and s l i g h t  p e r i c a r d i t i s  were a l s o  p r e s e n t .  
On h i s t o l o g i c a l  e x a m in a t io n ,  the  c o n s o l i d a t i o n  was found  to 
be lo o se  and f a i r l y  u n i fo rm ,  c e l l s  were polymorphs and mono­
n u c l e a r s  b u t  the  r e a c t i o n  was most i n t e n s e  around the 
b r o n c h i o l e s ,  f i b r i n  was a b s e n t  and t h e r e  were o c c a s i o n a l  
u n a f f e c t e d  a l v e o l i .  The pneumococcus a lo n e  was p r e s e n t  i n  
the  pus from the  s m a l l e r  b r o n c h i .
In  t h i s  case the  symptomatology was a t y p i c a l  
w h i l s t  the  p h y s i c a l  s i g n s  and the  naked eye p o s t -m o r tem  
f i n d i n g s  were tho se  of l o b a r  pneumonia and i t  was only  on 
h i s t o l o g i c a l  e x am in a t io n  t h a t  i t  was p o s s i b l e  to  make out 
the  l o b u l a r  n a tu r e  of  the  l e s i o n .
Recovery would p r o b a b ly  have ta k e n  p la c e  
i f  the  a d d i t i o n a l  burden  of  p e r i c a r d i a l  i n f e c t i o n  had no t  
supe rvened  i n  a  c h i l d  worn o u t  by a lo n g  c o n t in u e d  f e v e r ,  
and the  case  would have been c l a s s i f i e d  a s  one of  l o b a r  
pneumonia.
CASE TWO; G i r l ,  aged 1 y e a r ,  2 months:
Since  b r o n c h i t i s  a t  e i g h t  m onths ,  she had n ev e r  
been w e l l .  Ten days b e fo r e  a d m is s io n ,  cough and heavy 
b r e a t h i n g  d e v e lo p e d ,  and symptoms g r a d u a l l y  i n c r e a s e d  i n  
s e v e r i t y .  On a d m is s io n  the  c h i l d  was ve ry  i l l  w i th  
p h y s i c a l /
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p h y s i c a l  s i g n s  of  pneumonia o f  th e  e n t i r e  r i g h t  lu ng  
and the l e f t  apex;  th e  c o n d i t i o n  remained unchanged t i l l  
d e a t h  e i g h t  days  l a t e r .  The t e m p e r a tu re  was p e r s i s t e n t l y  
h i g h  and the  p u l s e  and r e s p i r a t i o n s  c o r r e s p o n d i n g l y  i n c r e a s e d  
The l e u c o c y t e s  were 97 ,600  p e r  cub. m.m. on a d m is s io n .
At the  a u to p s y ,  a d i f f u s e  l e s i o n  was found i n v o l v i n g  a lm os t  
th e  e n t i r e  r i g h t  lu n g  and s i m u l a t i n g  the  g rey  s t a g e  of 
l o b a r  pneumonia e x ce p t  t h a t  the  a n t e r i o r  marg in  o f  con­
s o l i d a t i o n  was i r r e g u l a r ;  f i b r i n o u s  p l e u r i s y  was p r e s e n t  
ove r  the  r i g h t  l u n g ,  and the  l e f t  upper  lobe  was the  s e a t  
of t y p i c a l  l o b u l a r  l e s i o n s .  H i s t o l o g i c a l l y ,  the  most 
n o t a b l e  f e a t u r e s  were the  abundant  f i b r i n o u s  exudate  
e x t e n d in g  th ro u g h o u t  the  a l v e o l i  (F ig u re  3 ) ,  and the  marked 
p e r i b r o n c h i a l  p o ly m o rph o nu c lea r  r e a c t i o n .  The i n t e r ­
s t i t i a l  t i s s u e  wa.s a f f e c t e d  to  a  c o n s i d e r a b l e  e x t e n t ,  
b e in g  i n f i l t r a t e d  w i t h  l a r g e  number of  polymorphs and 
f i b r i n  (F ig u re  IV) .  There was no dense  c o n s o l i d a t i o n ,  
c a t a r r h a l  and e n d o t h e l i a l  c e l l s  were s c a n t y ,  th e  exuda te  in  
the  b r o n c h i  and a i r  v e s i c l e s  b e in g  po lym orphonuc lea r  in  
type ; c o l l e c t i o n s  of  polymorphs were found i n  some p a r t s .
No a r e a s  o f  c o l l a p s e ,  oedema o r  haemorrhage were p r e s e n t .
C l i n i c a l l y ,  t h i s  case  showed many of the  f e a t u r e s  
of l o b a r  pneumonia in  the  s e v e r i t y  of  the  g e n e r a l  symptoms 
and the  m ain tenance  of h ig h  f e v e r  th roughou t  i t s  course  
bu t  the  mode of o n se t  and the p h y s i c a l  s i g n s  were more of 
t h e /
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the  broncho-pneum onic  ty p e .  The l e s i o n  in  th e  r i g h t  
lu n g  c l o s e l y  re sem b led  a l o b a r  pneumonia on naked -ey e  
e x a m in a t io n  b u t  th e  h i s t o l o g i c a l  f i n d i n g s ,  though  a t y p i c a l ,  
were more o f  the  n a t u r e  o f  a  l o b u l a r  fo rm  of i n f e c t i o n ,  and 
the  f a c t  t h a t  a  d e f i n i t e  broncho-pneum onic  c o n s o l i d a t i o n  
■was p r e s e n t  i n  th e  o t h e r  lu n g  gave a d d i t i o n a l  s u p p o r t  to  
t h i s  c o n c l u s i o n .
The above t?/o c a s e s ,  b o th  the  r e s u l t  of  a pure  
pneumococcal  i n f e c t i o n ,  showed many d i f f e r e n c e s  i n  g e n e r a l  
and h i s t o l o g i c a l  f e a t u r e s .  Both were d i f f u s e  l e s i o n s  of 
a  l o b u l a r  type  bu t  w h i l s t  i n  the  f i r s t  the  symptoms were 
on ly  m o d e r a te ly  se v e re  and the  s i g n s  were l o c a l i s e d  to  one base 
the  second r an  an a c u t e  c o u rse  w i th  sev e re  g e n e r a l  symptoms 
and i n v o lv e d  b o th  lu n g s  e x t e n s i v e l y .  The f i n d i n g s  i n  
Case 1 s u g g e s t  a  l e s s  v i r u l e n t  i n f e c t i o n  i n  which the  sp re ad  
of i n f e c t i o n  and r e a c t i o n  from the  b r o n c h i o l e s  was s lo w er  
and more l i m i t e d .  I n  Case 11 ,  on the  o t h e r  hand ,  the 
sp re ad  h a s  been r a p i d  and the  h ig h  l e u c o c y t o s i s  and e x c e s ­
s i v e  f i b r i n  f o r m a t io n  su g g e s t  a h ig h  degree  of v i r u l e n c e  on 
the  p a r t  of the  i n f e c t i n g  o rganism .  Much, however ,  depends  
on the  r e s i s t a n c e  of the  h o s t  so t h a t  c o n c l u s i o n s  based  on
pos t -m or tem  f i n d i n g s  a lone,  a r e  of  l i t t l e  v a l u e .
^  ( 1 0 )
G a s k e l l ,  i n  h i s  e x p e r im e n ta l  work,  d e s c r i b e s
f o u r /
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f o u r  t y p e s  of  pneumonia produced  by organ ism s of v a r y i n g  
d e g r e e s  of v i r u l e n c e ,  the  l e s s  v i r u l e n t  c a u s in g  l o b u l a r  l e ­
s i o n s ,  w h i l s t  w i t h  i n c r e a s e  of  v i r u l e n c e ,  l o b a r  and f i n a l l y  
s e p t i c æ  mic f o rm s ,  were p roduced .
CASE 1 11 : G i r l ,  aged 2 y e a r s  6 months:
The symptomatology v/as t h a t  of a  pneumonia of 
f a i r l y  a c u t e  o n se t  and co u rse  w i th  d e a t h  in  t h r e e  weeks.
The f o l l o w i n g  l e s i o n s  were found a t  the  pos t -m or tem  e x a ­
m i n a t i o n : -  (1) c o n s o l i d a t i o n  of  the  e n t i r e  r i g h t  lower  
lobe  w i t h  c o l l a p s e  of  r i g h t  u p p e r  and middle  l o b e s ,  (2) 
l a r g e  r i g h t  s id e d  empyema, (3)  s l i g h t  p e r i c a r d i t i s ,  (4) 
b i l a t e r a l  o t i t i s  m ed ia .  The h i s t o l o g y  of the  a f f e c t e d  
lung  showed a mixed type  of l e s i o n ,  i n  many r e s p e c t s  resem ­
b l i n g  l o b a r  pneumonia.  There  was d i f f u s e  c o n s o l i d a t i o n  
w i t h  a  c l o s e  ne tw ork  of f i b r i n  e x te n d in g  th rough  the  a l v e o l a r  
w a l l s  i n t o  a l l  p a r t s ,  bu t  the  c e l l s ,  though numerous in  the  
b r o n c h i ,  were s c a n ty  i n  the  a i r  v e s i c l e s  and m a in ly  mono­
n u c l e a r  in  ty p e .  The desquam ation  o f  the  b ro n c h i  and 
b r o n c h i o l e s  was a lm os t  c o m ple te ,  t h e i r  lumina b e in g  
p lug ged  w i t h  dense c o l l e c t i o n s  of  polymorphs showing 
marked f r a g m e n ta t i o n  and d e g e n e r a t io n  of  n u c l e i ,  the  exu­
d a te  b e in g  c o n t in u o u s  w i th  t h a t  in  the  a i r  v e s i c l e s .  P e r i ­
b r o n c h i a l  lym phocy t ic  r e a c t i o n  was ve ry  marked. No a r e a s  
of emphysema, c o l l a p s e ,  oedema o r  haemorrhage were p r e s e n t ,  
bu t  t h e r e  was much s u p p u r a t iv e  change of a  c h a r a c t e r i s t i c  
l o b u l a r  ty p e .
( 1 7 )
In  t h i s  case  one s i n g l e  lobe  was a f f e c t e d  i n  i t s  
e n t i r e t y ,  i t  was a s s o c i a t e d  w i t h  empyema, a f a c t  th ough t  
by S t i l l  to  be a lm o s t  pathognomonic  of c o - e x i s t i n g  l o b a r  
pneumonia ,  and the  e x u d a te  was l a r g e l y  f i b r i n o u s  in  n a t u r e ,  
a l l  p o i n t s  i n  f a v o u r  of a  l o b a r  l e s i o n  y e t  the  h i s t o l o g i c a l  
f e a t u r e s  were more c h a r a c t e r i s t i c  of  broncho-pneumonia  
and the  s u p p u r a t i o n  was d i s t i n c t l y  l o b u l a r  in  ty p e .  Such 
an i n t e n s e  a f f e c t i o n  of the  a i r  p a s s a g e s  and marked p e r i ­
b r o n c h i a l  r e a c t i o n  i s  n e v e r  found i n  a  l o b a r  pneumonia.
CASE IV: Boy, aged 2 y e a r s .
The i l l n e s s  began w i th  d i a r r h o e a  fo l lo w e d  two 
weeks l a t e r  by cough,  f e v e r  and r a p i d  b r e a t h i n g .  He was 
a d m i t t e d  to  h o s p i t a l  one week l a t e r  when the  symptoms had 
i n c r e a s e d  i n  s e v e r i t y ,  and a r i g h t - s i d e d  pneumonia was 
p r e s e n t .  D eath  o c c u r r e d  t h r e e  weeks l a t e r .
At the  a u to p s y ,  a  d i f f u s e ,  un i fo rm  c o n s o l i d a t i o n  - 
g r a n u l a r  i n  a p p e a r a n c e , and s u g g e s t i n g  red  h e p a t i z a t i o n  - -  
was found to  in v o lv e  the  e n t i r e  r i g h t  upper  l o b e ,  w h i l s t  
the  m idd le  and lower  l o b e s  showed t y p i c a l  l o b u l a r  l e s i o n s .  
There was f i b r i n o u s  p l e u r i s y  of the  r i g h t  lung ;  the  l e f t  
lung  was normal  in  a p p e a ra n c e .  S e c t i o n s  of  the  r i g h t  
upp e r  lobe  showed a d i f f u s e  f i b r i n o u s  c o n s o l i d a t i o n  
w i t h  a  mixed exudate  of polymorphs and small  round c e l l s .
The desquam ation  of the b ro nch i  and b r o n c h i o l e s  was no t  
s e v e re  and a l l  were a f f e c t e d  more o r  l e s s  to the same d e g re e .  
P e r i b r o n c h i a l  lym phocy t ic  r e a c t i o n  v^as s l i g h t ;  the  i n t e r s t i ­
t i u m /
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i n t e r s t i t i u m  was p r a c t i c a l l y  u n a f f e c t e d  and t h e r e  were 
few c a t a r r h a l  c e l l s  and no a r e a s . o f  emphysema o r  c o l l a p s e .  
The pneumococcus a lon e  was found i n  the  pus from the  s m a l l e r  
b r o n c h i .  The l e s i o n s  i n  the  o t h e r  lo b es  were t y p i c a l l y  
l o b u l a r  i n  ty p e .
The l e s i o n  i n  the  r i g h t  upper  lobe  in  t h i s  case  
was t y p i c a l l y  l o b a r  i n  d i s t r i b u t i o n ,  po s t -m or tem  a p p e a ra n c e s ,  
and h i s t o l o g y ,  though the  symptomatology was no t  t y p i c a l  of 
t h i s  d i s e a s e .  The f a c t  t h a t  l o b u l a r  l e s i o n s  were p r e s e n t  
i n  o t h e r  l o b e s  may acco u n t  f o r  the  a t y p i c a l  cou rse  of  the 
i l l n e s s .
The n e x t  c a s e ,  though l o b a r  i n  t y p e ,  showed many 
a t y p i c a l  f e a t u r e s  and w i l l  be d e s c r i b e d  b r i e f l y  to compare 
w i t h  th e  above f o u r  c a s e s .
CASE V; Boy, aged 1 y e a r .
A h i s t o r y  o f  f e v e r  and heavy b r e a t h i n g  of  t h r e e  
w e e k ' s  d u r a t i o n  was o b t a i n e d ,  marked anaemia was p r e s e n t ,  
the  b lood  c o n t a i n i n g  on ly  10 p e r  c e n t  haemoglobin and 
l e u c o c y t e s  2 ,0 0 0 .  He d i e d  a  few h o u rs  a f t e r  a d m iss io n .
At the  pos t -m or tem  e x a m in a t io n ,  e x t e n s i v e  c o n s o l i d a t i o n ,  
g r e y i s h  and un ifo rm  in  d i s t r i b u t i o n  was found in v o lv i n g  
the  e n t i r e  r i g h t  upper  lobe  and the  l a t e r a l  p a r t  of the  
m iddle  l o b e ,  the  r e s t  o f  the lu n g s  b e in g  u n a f f e c t e d .  As­
s o c i a t e d  w i th  t h i s ,  t h e r e  was l e f t  o t i t i s  m edia ,  l o n g i t u ­
d i n a l  s i n u s  th rom bos is  and a  m eningea l  haemorrhage .  On 
h i s t o l o g i c a l  ex am in a t io n  of the  p a r t s  of the  lung  in v o lv e d ,  
a /
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a  v e ry  d i f f u s e ,  f a i r l y  u n i fo rm  c o n s o l i d a t i o n  was found w i th  
much f i b r i n ,  p o lym o rp h o n u c le a r  exuda te  and in  some p a r t s  
r e t r a c t i o n  from the  a l v e o l a r  w a l l s .  The desquam at ion  of  
th e  b r o n c h i o l e s  was on ly  m o d e r a te ly  se v e re  bu t  t h e r e  was 
marked p e r i b r o n c h i a l  lym phocy t ic  r e a c t i o n .  Many l a r g e  
e n d o t h e l i a l  c e l l s  were p r e s e n t  i n  some p a r t s .  The i n t e r ­
s t i t i a l  t i s s u e  was v e ry  l i t t l e  a f f e c t e d  and t h e r e  were 
no a r e a s  o f  emphysema, c o l l a p s e  o r  haem orrhage .
T h is  c a s e ,  though  showing many of  the  f e a t u r e s  
of b roncho-pneum onia ,  was c e r t a i n l y  more of  a  l o b a r  type 
of  c o n s o l i d a t i o n  in  t h a t  the f i b r i n o u s  exudate  was u n i ­
form i n  d i s t r i b u t i o n ,  the  a i r  p a s s a g e s  were l e s s  inv o lved  
th a n  would be e x p e c te d  i n  such a  sev e re  broncho-pneumonic  
i n f e c t i o n ,  and the  i n t e r s t i t i u m  was p r a c t i c a l l y  unchanged.
In  a d d i t i o n ,  i t  i s  v e ry  u n u su a l  to  f i n d  the  r e s t  of the 
l u n g  f r e e  from i n f e c t i o n  i n  a s e v e r e ,  c o n f lu e n t  form of 
b roncho-pneum onia .  One conc lud ed ,  t h e r e f o r e ,  t h a t  t h i s  
was a  l o b a r  pneumonia showing somewhat a t y p i c a l  f e a t u r e s .
These f i v e  c a se s  r e p r e s e n t  ve ry  d i f f e r e n t  forms 
of pneumococcal  i n f e c t i o n  and may i l l u s t r a t e  some of the  
d i f f i c u l t i e s  enco u n te re d  i n  r e a c h in g  a c o r r e c t  c l a s s i ­
f i c a t i o n  even a f t e r  c a r e f u l  h i s t o l o g i c a l  e x am in a t io n .  A 
f e a t u r e  common t o  a l l ,  was the  occu rrence  of  the  d i s e a s e  
i n  th e  second o r  t h i r d  y e a r  of  l i f e .  In the cases o c c u r r in g  
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d u r i n g  th e  f i r s t  y e a r  and a f t e r  the  t h i r d  y e a r  t h e r e
was no d u b i e t y  r e g a r d i n g  the  n a t u r e  of  the l e s i o n ;  i t  was
only  i n  th o s e  c a s e s  o c c u r r i n g  d u r i n g  the  i n t e r v e n i n g  p e r i o d
which  p r e s e n t e d  d i f f i c u l t i e s  in  c l a s s i f i c a t i o n ,  and one
would i n f e r  from t h i s  t h a t  a  t r a n s i t i o n  t a k e s  p l a c e  a t
t h i s  t im e ,  the  pneumonia g r a d u a l l y  l o s i n g  i t s  l o b u l a r
c h a r a c t e r  and a p p ro a c h in g  n e a r e r  to the  l o b a r  form of the
a d u l t .  In  su p p o r t  o f  t h i s  view one may quote  the  f i n d i n g s  
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of M. V a l l e i x ,  who, a s  e a r l y  a s  1850, d e s c r i b e d  s i m i l a r  
d i f f e r e n c e s  a c c o r d i n g  to  age and d i v i d e d  the  c a s e s  i n t o
t h r e e  p e r i o d s  a s  f o l l o w s  ----  (1) 0 to  two y e a r s ,  ( 2 ) ,
two to  s i x  y e a r s ,  and (3)  s i x  to  f i f t e e n  y e a r s ,  the  second 
s t a g e  b e in g  one of t r a n s i t i o n  from the  l o b u l a r  form i n ­
v a r i a b l y  found  in  the  f i r s t  p e r i o d  to the  l o b a r  d u r in g  the 
t h i r d ;  the  f a t a l i t y  of the  d i s e a s e  was found to  d im in i s h  
c o r r e s p o n d i n g l y .
Both  c l i n i c a l  and pos t -m or tem  f i n d i n g s  were a t y p i c a l  
in  a l l  f i v e  c a s e s .  From c l i n i c a l  f e a t u r e s  a lone  the 
d i f f e r e n t i a t i o n  between l o b a r  and l o b u l a r  pneumonia was 
im p o s s ib le  and naked-eye  ex am in a t ion  pos t-m ortem  gave 
l i t t l e  h e l p  i n  the  d i a g n o s i s .  I n  each  case  one or  more 
lo b e  was c o n s o l i d a t e d  i n  i t s  e n t i r e t y  thus  s i m u la t in g  the  
s t a g e  of  r e d  or  g rey  h e p a t i z a t i o n  and in .  only two case s  
was t h e r e  any l o b u l a r  c o n s o l i d a t i o n  in  o th e r  p a r t s .
T h e /
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The on ly  c h a r a c t e r i s t i c s  p o i n t i n g  to the  l o b u l a r  n a t u r e  
of the  l e s i o n  were the  i r r e g u l a r  m arg in  of c o n s o l i d a t i o n  
in  Case 11 and the  type  of s u p p u r a t i o n  i n  Case 111.
Even a f t e r  h i s t o l o g i c a l  e x a m in a t io n  the  
f ind ings  were by no means t y p i c a l .  Four  c a s e s  showed 
such an abundan t  f i b r i n o u s  exuda te  as  i s  r a r e l y  found in  
b roncho-pneum onia  w h i l s t  no a r e a s  of emphysema or  c o l l a p s e  
were found i n  the  c o n s o l i d a t e d  a r e a .  The f i r s t  t h r e e  
c a s e s ,w e r e  d i s t i n g u i s h e d  as  l o b u l a r  i n  t y p e ,  the  s i g n i f i ­
c a n t  f e a t u r e s  in  c l a s s i f i c a t i o n  b e in g  f i r s t l y ,  the  e v i ­
dence of b r o n c h i a l  s p r e a d  i n  the marked a f f e c t i o n  of  the  
a i r  p a s s a g e s  w i t h  i n t e n s e  p e r i b r o n c h i a l  r e a c t i o n ,  and second ly  
the  a f f e c t i o n  of the  i n t e r s t i t i u m .  The f o u r t h  case  showed 
l o b a r  and l o b u l a r  l e s i o n s  w h i l s t  the  f i f t h  was l o b a r  in  
n a t u r e ,  though  a t y p i c a l  in  many of  i t s  f e a t u r e s .
To compare w i t h  th ese  mixed fo rm s ,  I w i l l  d e t a i l  
the  on ly  case  of  t y p i c a l  l o b a r  pneumonia in  the  whole s e r i e s .
CASE V I ; Boy, aged 5 y e a r s :
The h i s t o r y  was t h a t  of an a c u te  i l l n e s s  of  
t h r e e  weeks* d u r a t i o n  w i th  marked g e n e r a l  symptoms, h ig h  
f e v e r  and d e f i n i t e  p h y s i c a l  s i g n s  of c o n s o l i d a t i o n  of  the  
r i g h t  lu n g .
At pos t -m or tem  e x a m in a t io n ,  complete c o n s o l i d a t i o n  
of the  r i g h t  lung  was found w i t h  a  l o c a l i s e d  empyema, 
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s l i g h t  p e r i c a r d i t i s ,  b i l a t e r a l  o t i t i s  m ed ia ,  and p n eu ­
mococcal  m e n i n g i t i s ;  the  l e f t  lung  was u n a f f e c t e d .  S e c t i o n s  
of the  r i g h t  lu ng  showed e x t e n s i v e  f i b r i n o u s  c o n s o l i d a t i o n  
of u n i fo rm  d e n s i t y .  The c e l l s  were c h i e f l y  polymorphs 
showing much f r a g m e n t a t i o n  of n u c l e i .  There  was f a i r l y  
s e v e re  c a t a r r h  of the  b r o n c h i o l e s  and to a  l e s s e r  degree  
of the  b r o n c h i  and marked p e r i b r o n c h i a l  i n f i l t r a t i o n  w i th  
sm a l l  round c e l l s  bu t  t h e r e  was no t  much v a r i a t i o n  in  the 
d eg re e  of  change and no f r e e  a l v e o l i .  There was some 
e a r l y  s u p p u r a t i v e  change.  The i n t e r s t i t i u m  was p r a c t i c a l l y  
u n a f f e c t e d ;  th e re  were no a r e a s  of c a t a r r h a l  in f lam m at io n  
and no c o l l a p s e .  The pneumococcus, s t a p h y lo c o c c u s  and 
F r i e d l a n d e r *s b a c i l l u s  were a l l  found in  pus from the f i n e  
b ro n c h i  and the pneumococcus was found in  the  pus from the 
s u r f a c e  of the  b r a i n  and from b o th  middle  e a r s .
The g r e a t  d i f f e r e n c e s  between t h i s  case  and those  
p r e v i o u s l y  c i t e d  were the u n i f o r m i t y  of  the l e s i o n ,  the  
s l i g h t e r  deg ree  of a f f e c t i o n  of the b r o n c h i o l e s  and i n t e r s t i ­
t ium  and the  absence  of c a t a r r h a l  in f la im na t ion .  In the 
above c a s e ,  a l s o ,  c l i n i c a l  and post-m ortem  f i n d i n g s  a g reed  
and were t y p i c a l  of the l o b a r  form of the  d i s e a s e .
( 2 ) SECONDARY BRONCHO -PHBUMONlA ;
In  the  secondary  c a s e s ,  the  p a t h o l o g i c a l  p i c t u r e  
was more c o n s t a n t ,  and conformed f a i r l y  c l o s e l y  w i th  the  j
t y p i c a l /
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t y p i c a l  l o b u l a r  form a l r e a d y  d e s c r i b e d .  Seven teen  
of th e  t o t a l  e i g h t e e n  were of t h i s  ty p e .  The l e s i o n s  were 
of a  p a tc h y  n a t u r e ,  a f f e c t i n g  b o th  lu n g s  i n  more than  h a l f  of 
the  c a s e s  and o f t e n  b e in g  a t  a more advanced s t a g e  in  the  
p o s t e r i o r  p a r t s  of  the  low er  l o b e s .  M i c r o s c o p i c a l l y ,  the  
c h i e f  f e a t u r e s  were the  l o b u l a r  d i s t r i b u t i o n  of the  c o n s o l i ­
d a t i o n  w i t h  marked a f f e c t i o n  of the  b ro n c h i  and b r o n c h i o l e s ,  
a r e a s  of emphysema and c o l l a p s e  and absence  of  f i b r i n ,  w h i l s t  
oedema and haemorrhage f r e q u e n t l y  o c c u r r e d .  In  e le v e n  c a s e s  
the  c e l l u l a r  exuda te  c o n s i s t e d  of  polymorphs and m on on u c lea rs ,  
though polymorphs were more abundant  in  the  b r o n c h i ;  in  the 
o t h e r  seven  c a s e s  polymorphs p redom ina ted  th roughou t  the 
c o n s o l i d a t e d  a r e a .  P e r i b r o n c h i a l  lymphocyt ic  r e a c t i o n  was 
v e ry  marked in  h a l f  of the  c a s e s ,  clumps of small  round c e l l s  
b e in g  p r e s e n t  i n  the  w a l l s  of the b ro n ch i  and v e s s e l s .  
C a t a r r h a l  c e l l s  i n  a l l  c a s e s ,  and i n  f o u r ,  l a r g e  mononuclear  
c e l l s  c o n t a i n i n g  much p igm en t ,  were found i n  l a r g e  numbers. 
( P ig .  V ) S u p p u r a t io n  was the  e x c e p t i o n .  P l e u r i s y  
only  o c c u r r e d  i n  two c a s e s  in  which t h e r e  was a, scan ty  
d e p o s i t  of f i b r i n  on the  p l e u r a l  s u r f a c e .
In  on ly  one case  d id  the i n f e c t i o n  show any 
tendency  to sp re a d  th rough  an e n t i r e  lobe  in  a d i f f u s e  manner. 
T h is  was i n  a  g i r l  of t h r e e  y e a r s  and n ine  months ,  the  con­
d i t i o n  b e in g  secondary  to  a su b -a c u te  n e p h r i t i s .  The h i s t o r y  
was of  g e n e r a l i s e d  oedema of two w eeks’ d u r a t i o n  w i th  the 
d e v e lo p m e n t /
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development  of cough, f e v e r ,  and r a p i d  b r e a t h i n g  one week 
b e f o r e  d e a t h .  The lu n g s  showed a d i f f u s e  c o n s o l i d a t i o n  of 
a l l  the  l o b e s  w i t h  much h y p o s t a t i c  c o n g e s t i o n  and oedema 
and some h y p o s t a t i c  pneumonia;  t h e r e  was a l i t t l e  c l e a r  
f l u i d  i n  b o t h  p l e u r a l  s a c s ,  and a d e f i n i t e  su b - a c u te  n e ­
p h r i t i s  was p r e s e n t .  S e c t i o n s  of  the  lung  showed a 
d i f f u s e  f i b r i n o u s  c o n s o l i d a t i o n ,  lo o se  and i r r e g u l a r  in  
d e n s i t y  w i t h  i n t e n s e  p e r i b r o n c h i a l  lym phocy t ic  r e a c t i o n  and 
p r a c t i c a l l y  complete desquam ation  of the b r o n c h i o l e s ,
A dense  po ly m o rp h on u c lea r  exudate  was p r e s e n t  in  the b r o n ­
c h i o l e s  c o n t in u o u s  w i t h  t h a t  i n  the t e r m in a l  a i r  v e s i c l e s ,  
and many of the  b r o n c h i o l e  w a l l s  were com ple te ly  broken  down. 
In  some a r e a s  t h e r e  were numbers of l a r g e  round c e l l s ,  
e n d o t h e l i a l  c e l l s  and p h a g o c y te s .  Wo a r e a s  of c o l l a p s e  
were seen  and none of  haemorrhage .  Though t h i s  case  showed 
a l o b a r  d i s t r i b u t i o n ,  the  h i s t o l o g i c a l  f e a t u r e s  were those  
of a l o b u l a r  pneumonia w i th  a g g r e g a t i o n  of a d ja c e n t  f o c i  
of  c o n s o l i d a t i o n ,  oedema b e in g  p r e s e n t  in  the  i n t e r v e n i n g  
a r e a s ,  and the  d i a g n o s i s  p r e s e n t e d  v e ry  l i t t l e  d i f f i c u l t y  
a f t e r  m ic r o s c o p a l  e x am in a t io n .
(5) IWPLUBNZAL BRONCHO-PWSXJMOWIA:
The l e s i o n s  most o f t e n  found in  the I n f l u e n z a l  
forms were s i m i l a r  to  those  of a d i f f u s e  p r im ary  broncho­
pneumonia of a  ve ry  severe  ty p e .  E leven  c a se s  were 
e x am in e d /
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examined and in  a l l  of t h e s e  a  b a c i l l u s  of the  i n f l u e n z a l  
type was i s o l a t e d  from the  pus in  the  f i n e r  b r o n c h i o l e s ,  
w h i l s t  i n  the  l a r g e r  b r o n c h i ,  the  pneumococcus and s t r e p ­
to c o c c u s  were p r e s e n t  in  a d d i t i o n .  E ig h t  of the  case s  
o c c u r r e d  i n  the  f i r s t  two y e a r s  of l i f e ,  two i n  the  f o u r t h  
y e a r ,  and one in  the  s i x t h  y e a r  ( see  Table  1 ) .  The 
d u r a t i o n  of  the  i l l n e s s  was i n  a l l  c a s e s  l e s s  than  t h r e e  
weeks;  i n  s i x ,  b e in g  und e r  one week. E x te n s i v e  l e s i o n s  
were found in  b o th  l u n g s ,  in  seven c a se s  every  lobe  be in g  
a f f e c t e d ,  w h i l s t  the r em a in in g  f o u r  showed l e s i o n s  i n  b o th  
low er  l o b e s .  In  s i x  of the  c a se s  t h e r e  was d i f f u s e  con­
s o l i d a t i o n  of the  lower  p o r t i o n  of a lower lobe  s i m u la t i n g  
h é p a t i s a t i o n  bu t  the  upper  m arg in  was i r r e g u l a r  ( F ig .  VI) 
and showed a l e s s  advanced s t a g e  of c o n s o l i d a t i o n .  Em­
physema was a lways marked in  the  f r e e  p a r t s ,  much more so 
than  i n  any o t h e r  form of pneumonia.  M i c r o s c o p i c a l l y  the 
c o n s o l i d a t i o n  was i n v a r i a b l y  b r o n c h i a l  in  d i s t r i b u t i o n  and 
c e l l u l a r  i n  n a t u r e ,  f i b r i n ,  when p r e s e n t ,  be ing  conf ined  
to the  a i r  v e s i c l e s  i n  immediate r e l a t i o n  to the  b r o n c h i .  
B r o n c h i t i s  and b r o n c h i o l i t i s  were s e v e r e ,  and in  most c a se s  
s u p p u r a t i o n  had o c c u r r e d .  In the  l o b u l a r  forms and l e s s  
advanced p a r t s  of the  d i f f u s e  fo rm s ,  the  c e l l s  were mixed 
polymorphs and m ononuclea rs ;  f i b r i n  was a b se n t  and the 
p a t c h e s ,  which v a r i e d  i n  s i z e ,  a lways surrounded a b ro n c h io le  
and were s e p a r a t e d  from one a n o th e r  by a r e a s  of compensa­
t o r y  emphysema. In the  d i f f u s e  fo rm s,  the c o n s o l i d a t i o n  
s t i l l  r e t a i n e d  i t s  l o b u l a r  c h a r a c t e r ,  the c e l l s  were mixed 
b u t /
( 2 6 )
b u t  polymorphs were more numerous i n  the  s u p p u r a t iv e  
a r e a s ,  i n  the  lum ina  of the  b r o n c h i ,  and i n  the  b r o n c h i o l e s ,  
and t h e r e  were many a r e a s  of haemorrhage and c o l l a p s e .  
P e r i b r o n c h i a l  lym phocy t ic  r e a c t i o n  was only  s l i g h t .
C a t a r r h a l  c e l l s  and l a r g e  m ononuclea rs  were p r e s e n t  in  
a l l  c a s e s  b u t  were s c a n ty .  P l e u r i s y  was only p r e s e n t  
in  t h r e e  c a s e s .
(4)  CONCLUSIONS ;
Prom the above s tudy  of the  h i s t o l o g y  of pneumonia 
i t  i s  e v i d e n t  t h a t  broncho-pneumonia  i s  the  t y p i c a l  l e s i o n  
of i n f a n c y  and e a r l y  c h i ldhood  and i s  the  i n v a r i a b l e  type 
i n  seconda ry  and i n f l u e n z a l  fo rm s.  I t  may be conc lud ed ,  
a l s o ,  t h a t  l o b a r  pneumonia,  though i t  does o c c u r ,  i s  the  
e x c e p t i o n  d u r in g  the f i r s t  t h r e e  y e a r s  of l i f e  and n e v er  
t a k e s  the  t y p i c a l  form of the same d i s e a s e  as  found i n  the 
a d u l t .  D ur ing  t h i s  p e r i o d ,  however , c e r t a i n  mixed forms 
w i t h  many of the c h a r a c t e r i s t i c  f e a t u r e s  of l o b a r  pneumonia 
do o c c u r ,  and can only be d i s t i n g u i s h e d  by a c a r e f u l  h i s t o ­
l o g i c a l  e x am in a t io n .  These mixed forms occur  most f r e ­
q u e n t l y  d u r in g  the second and t h i r d  y e a r s  of  l i f e .  A f t e r  
t h r e e  y e a r s ,  the  d i s e a s e  i s  more o f t e n  l o b a r  in  ty p e ,  though 
i t  would a p p e a r  from the  pos t -m or tem  r e c o r d s  (see  appendix)  
t h a t  t h i s  l e s i o n  i s  f r e q u e n t l y  a s s o c i a t e d  w i th  b roncho­
pneumonia.  I f  the  l a t t e r  does occur  a lone  a f t e r  th r e e  y e a r s  
o f /
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of a g e ,  i t  i s  u s u a l l y  e i t h e r  secondary  or  i n f l u e n z a l ,
in  the  few c a s e s  in  which i t  i s  p r im a r y ,  i t  o c cu rs  in  an
a t y p i c a l  form.
I t  i s  d i f f i c u l t  to f i n d  an e x p l a n a t i o n  of the
d i f f e r e n c e  i n  d i s t r i b u t i o n  of l e s i o n s  in  the  e a r l i e r
3€ (10)
y e a r s  of l i f e .  G a s k e l l ,  i n  h i s  e x p e r im e n ta l  work on 
r a b b i t s ,  found g r e a t  d i f f i c u l t y  i n  p ro d u c in g  l o b a r  l e s i o n s ,  
and s u g g e s t s  t h a t  t h e  s i z e  of the  lung  may be of  some 
im p o r ta n c e ,  the  l a r g e r  lu n g  of the  a d u l t  a l l o w in g  time f o r  
c o n c e n t r a t i o n  o f  the  infla,mmat o r y  r e a c t i o n  and t h e r e f o r e  
b e in g  more f a v o u r a b l e  f o r  k eep in g  the  i n f e c t i o n  w i t h i n  
the  l o b e .  I t  h a s  a l s o  been  su g g e s te d  t h a t  l o b a r  pneumonia 
i s  a lways a pure  pneumococcal i n f e c t i o n ,  w h i l s t  a mixed 
i n f e c t i o n  i s  the  r u l e  i n  broncho-pneumonia  but  t h i s  does 
n o t  h o ld  good a s  in  many c a se s  of  p r im ary  broncho-pneumonia  
the  pneumococcus a lo n e  i s  found and on the  o t h e r  hand some 
c a s e s  of  l o b a r  pneumonia show a mixed type of i n f e c t i o n .
(5) SUMMARY;
1. S i x t y - f i v e  c a s e s  of pneumonia were examined by 
h i s t o l o g i c a l  m ethods ,  and a b a c t e r i o l o g i c a l  exam ina t ion  
was made in  some of t h e s e .
2. Only one case  of t y p i c a l  l o b a r  pneumonia was 
fo u n d ,  t h i s  b e in g  i n  a boy of f i v e  y e a r s ,  but  two a t y p i c a l  
l o b a r  forms were found in  c h i l d r e n  of one and two y e a r s  and 
in  one o f /
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of t h e s e  t h e r e  wa,s a  l o b u l a r  l e s i o n  in  the  o t h e r  lun g .
3. Of the  rem a in in g  t h i r t y - t h r e e  c a s e s  of a c u te  
p r im a ry  pneumonia examined,  s i x t e e n  showed t y p i c a l  l o b u l a r  
l e s i o n s ,  f o u r t e e n  were d i f f u s e  l o b u l a r  w i th  a l o b a r  d i s t r i ­
b u t i o n  i n  one l o b e ,  bu t  e a s i l y  d i f f e r e n t i a t e d  on m i c r o s ­
c o p i c a l  e x a m in a t io n ;  and t h r e e  were mixed ty p e s  w i t h  
f e a t u r e s  of b o th  l o b a r  and l o b u l a r  forms and these  
o c c u r re d  i n  the  second and t h i r d  y e a r s  of l i f e .
4. In  the  e i g h t e e n  secondary  c a s e s ,  the  l e s i o n s  
were t y p i c a l l y  l o b u l a r  in  d i s t r i b u t i o n  and h i s t o l o g i c a l  
f e a t u r e s .
5.  The i n f l u e n z a l  c a s e s  showed c h a r a c t e r i s t i c s  of an 
i n t e n s e l y  v i r u l e n t  i n f e c t i o n .  The lu n gs  were e x t e n s i v e l y  
i n v o lv e d ,  s i x  of  the  e le v e n  c a s e s  showing a lm o s t  a l o b a r  
d i s t r i b u t i o n ,  bu t  the  c o n s o l i d a t i o n  was a lways l o b u l a r
in  n a t u r e .
6. Pure  pneumococcal  i n f e c t i o n s  o c cu r red  in  b o th  
l o b a r  pneumonia and p r im ary  broncho-pneumonia ,  but  in  
many c a s e s  the  p n e u m o - b a c i l lu s ,  s t r e p to c o c c u s  and s t a p h y ­
lo c o c c u s  were a l s o  fo u n d ,  w h i l s t  i n  secondary  and i n ­
f l u e n z a l  fo rm s ,  a  mixed i n f e c t i o n  was i n v a r i a b l e .
( 2 9 )
I I I .  ANALYSIS OF CLINICAL AND POST-MORTEM RECORDS:
(1 )  C l a s s i f i c a t i o n  and Age D i s t r i b u t i o n ;
Prom c l i n i c a l  f e a t u r e s  a lo n e  i t  was found 
im p o s s ib le  to  d i f f e r e n t i a t e  between the  two forms of 
p r im a ry  pneumonia in  young c h i l d r e n  and as  no c a se s  of 
t y p i c a l  l o b a r  pneumonia in  c h i l d r e n  below t h r e e  y e a r s  of 
age were e n c o u n te re d  in  the  h i s t o l o g i c a l  s e r i e s  re c o rd e d  
above ,  i t  was concluded  t h a t  t h i s  form does no t  occu r  
in  i t s  t y p i c a l  form u n t i l  a f t e r  th r e e  y e a r s  of  age .  On 
t h i s  a s su m p t io n ,  a l l  c a se s  of p r im ary  pneumonia met w i th  
a t  the  Royal H o s p i t a l  f o r  S ick  C h i ld re n  s in c e  1915 have 
been c l a s s i f i e d  a s  p r im ary  broncho-pneumonia  i f  the 
d i s e a s e  o c c u r re d  d u r in g  the f i r s t  t h r e e  y e a r s  of l i f e .
An a n a l y s i s  was made from the ward r e c o r d s  
of a l l  c a se s  of pneumonia o c c u r r i n g  d u r in g  the  twelve 
y e a r s  1915 to  1926 and a l s o  of a l l  c a se s  examined p o s t ­
mortem d u r in g  the same p e r i o d .  The c l a s s i f i c a t i o n  
ad o p ted  was s i m i l a r  to t h a t  used i n  the  former s tudy 
( se e  page 5 ) .  Records of 2 ,475 ward case s  and 520 
c a s e s  examined pos t -m ortem  were o b ta in e d ;  the  f o l l o w in g  
t a b l e  shows the r e l a t i v e  numbers w i th  the  p e rc e n ta g e  i n ­
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tab le ;  111 SHOWING THB RBLATJVR mmmRRR 
OP THE DIFFERENT TYPES OP PNEUMONIA IK 
CLIITICAL AKD POST-MORTEM CASES:
C l i n i c a l  Cases ; P o s t -mortem C ases :
Cases : P e r c e n ta g e  : C ases :  P e r c e n t a g e ;
Primary 1670 67 ,4 217 42.
BRONCHO-PNEUMONIA Secondary 280 11 ,4 251 48 .0
I n f l u e n z a l 94 3 .8 36 7.
LOBAR-PNEUMONIA 431 17.4 16 3
TOTAL 2475 100 
. .. ,
520 100
I t  i s  seen from t h i s  t a b l e  t h a t  the  l a r g e  m a j o r i t y  of c l i n i c a l  
c a se s  were of p r im a ry  broncho-pneum onia ,  the  nex t  i n  f r e q u e n c y  
b e in g  l o b a r  pneumonia, w h i l s t  of  the  pos t -m ortem  c a se s  only 
3 p e r  c e n t  were l o b a r  in  ty p e .
The n e x t  two t a b l e s  show the age in c id e n c e  of 
ward and pos t -m or tem  c a s e s  of each  form of pneumonia in  
g roups  of one y e a r  up to  twelve y e a r s .  (See a l s o  Graphs 1 and 
11 ).
TABLE IV SHOWING DISTRIBUTION 
ACCORDING TO AGE OF CLINICAL
CASES;
'—AEG in  y e a r s  ! 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 3-9 9-10 10-11 11-12 TOTAL:
-— B.  pneumonia 754 617 228 37 11 7 7 2 1 2 2 2 1670
'—^iÇ^ondary B. pneumonia 139 91 30 9 4 2 4 4
1 1
----- -- 28CL
-—= d ^ u e n z a l  B. pneumonia 26 29 15 9 7 1 1 94.
pneumonia 82 80 52 65 47 43 30 23 9 431 J
915 737 273 137 10262 77 54 46 34 27 11 2475
-
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TABLE Y SHOWING DISTRIBUTION 
ACCORDING TO AGE OF POST- 
MORTEM CASES:
Age in  y e a r s : 1 2 3 4 5
i
! 6 7 8 9 10 11 12 T o t a l :
Primary B. pneumonia 129 62 19
" 1
2 2 1 217
Secondary B. pneumonia 158 54 20 7 5 2 1 1 1 2 251
In f lu e n z a l  B. pneumonia 15 11 2 3 2 2 1 36
Lobar pneumonia 1 1 3 2 2 3 2 1 1 16
TOTAL: 303 128 41 15 7 8 8 1 3 1 2 3 520
I
Up to  t h r e e  y e a r s  of age the  oa ses  of 
p r im ary  ‘broncho-pneumonia  a re  f a r  in  e x c e s s  of  any 
o t h e r  form, bu t  a t  the end of the t h i r d  y e a r  the  
in c id e n c e  of the  d i s e a s e  f a l l s  markedly  and l o b a r  
pneumonia becomes more common. Few c a se s  of  any 
form were found in  the pos t -m ortem  r e c o r d s  in  
c h i l d r e n  over  t h r e e  y e a r s  of age .  The p e rc e n ta g e  of 
each type in  the two groups  of c a se s  below and above 
t h r e e  y e a r s  a re  shown in  the  f o l lo w in g  t a b l e ,  and 
in  Graph ID in  which the above p o i n t s  a re  more 
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TABLE VI 8H0WIHG PERCENTAGE! 
OF BACH TYPE OF PHSUITiONIA AT 
DIFFERENT AGES:
(a)  C l i n i c a l  C ases : (b ) F o s t - •Mortem Cases :
0 - 3 y r s : 3 - 1 2 y r s : T o ta l  : 0 - 3 y r s : 3 - 1 2 y r s : T o ta l
Primary broncho-pneum onia : 64 .6 2 .8 6 7 .4 40 .4 1 .3 41 .7
Secondary broncho-pneum onia ; 1 0 .3 1 .1 11’. 4 44 .6 3 .6 38 .2
I n f lu e n z a l  b roncho-pneum onia : 2 .8 1 . 0 3 .8 5 .4 1 .6 7 .0
Lobar pneumonia: - 17 .4 17 .4 0 .4 2 .7 3 .1
TOTAL: 77 .7 2 2 .3 100 90 .8 9 .2 100
A f t e r  t h r e e  y e a r s  a l a r g e r  p r o p o r t i o n  of c a s e s  
a r e  l o b a r  th an  l o b u l a r  i n  t y p e ,  though only  a sm a l l  p e r c e n ­
tage  a r e  found p o s t -m o r tem ,  owing to  the  lower  m o r t a l i t y  of 
the  l o b a r  form (see  Graph IV ) jbe low  t h r e e  y e a r s  the 
m a j o r i t y  of c a s e s  a re  of p r im ary  broncho-pneum onia ,  
though as  w i l l  be shown l a t e r ,  the  f a t a l i t y  of seco nd a ry  
c a s e s  i s  h i g h e r .
Of the  t o t a l  2044 c l i n i c a l  c a se s  of b ro n ch o ­
pneumonia,  1925 ( i . e .  94 p e r  c e n t )  were in  c h i l d r e n  below 
t h r e e  y e a r s  of a g e ,  and in  the  504 p o s t -m or tem  c a se s  470 
( i . e . ,  93 p e r  c e n t )  oc cu r red  d u r in g  t h i s  p e r i o d .  In the  
p os t -m or tem  r e c o r d s  of l o b a r  pneumonia 2 c a se s  were r e p o r t e d  
i n  c h i l d r e n  below th r e e  y e a r s .  One of th e s e  v»/as i n  a  g i r l  
of t e n  months and the i l l n e s s  had an a c u te  o n s e t ,  wa.s of 
t h r e e  weeks '  d u r a t i o n  w i t h  h ig h  c o n t in u o u s  f e v e r  d u r in g  
t h i s /
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t h i s  time and d u r i n g  i t s  c o u rse  a  r i g h t - s i d e d  empyema 
d e v e lo p e d .  At p o s t -m o r te m ,  g rey  h é p a t i s a t i o n  of the  e n t i r e  
r i g h t  lower  lobe  was found w i th  empyema and p e r i c a r d i t i s ;  
the  o t h e r  l o b e s  were u n a f f e c t e d .  The o t h e r  case  was in  
a boy of one y e a r ,  f o u r  months and the  h i s t o r y  was t h a t  of 
a  w ander ing  pneumonia of  s i x  weeks '  d u r a t i o n ,  f o u r  p r e v i o u s  
a t t a c k s  h a v in g  o c c u r re d  s in c e  he was e i g h t  months o ld .  The 
p os t -m o r tem  ex am in a t io n  r e v e a l e d  complete  c o n s o l i d a t i o n  of  
the  r i g h t  u p pe r  lobe  i n  the  g r e y i s h - r e d  s t a g e  and a more 
r e c e n t  c o n s o l i d a t i o n  of  the  l e f t  upper  l o b e .  In  th e s e  
c a s e s ,  however ,  the  h i s t o l o g y  was n o t  t ak e n  i n t o  accoun t  and 
as  m en t ioned  above ,  t h i s  i s  the  c r u c i a l  p o i n t  in  the  f i n a l  
c l a s s i f i c a t i o n .
In  the  c a s e s  of p r im ary  pneumonia i n  c h i l d r e n  
ove r  t h r e e  y e a r s ,  the  type  of l e s i o n  was o f t e n  mixed.  Of 
the  f o u r t e e n  pos t -m or tem  c a s e s  o f  l o b a r  pneumonia in  t h i s  
g ro u p ,  t h r e e  showed a l o b a r  l e s i o n  a t  the  r i g h t  apex w i t h  
broncho-pneumonia  th ro u g h o u t  th e  r e s t  of th e  l u n g s ;  and in  
two e x t e n s i v e  c o n s o l i d a t i o n  was found in  one low er  l o b e ,  
d o u b t f u l l y  l o b a r  i n  c h a r a c t e r ,  bu t  the  c l i n i c a l  h i s t o r y  
was t y p i c a l  of l o b a r  pneumonia.
Among the seven pos t -m or tem  c a se s  of p r im ary  
broncho-pneumonia  in  c h i l d r e n  over  t h r e e  y e a r s ,  two were 
d i f f u s e ,  and by a g g r e g a t i o n  of  f o c i  inv o lv e d  the  
g r e a t e r /
( 3 4 )
g r e a t e r  p a r t  of one lobe  t h u s  s i m u l a t i n g  the  l o b a r  ty p e ;  
t h r e e  showed l o b u l a r  l e s i o n s  b u t  th e  symptomatology was 
t h a t  of  l o b a r  pneumonia;  and the  r em a in in g  two were 
t y p i c a l  c a s e s  o f  broncho-pneum onia  c o m p l ic a te d  by m en in ­
g i t i s  and p e r i t o n i t i s  r e s p e c t i v e l y .
(2)  M o r t a l i t y  r a t e s ;
As the  d i f f e r e n c e s  in  the  m o r t a l i t y  of each 
form of pneumonia a r e  so c o n s i d e r a b l e ,  the e s t i m a t i o n  
has  been made from c l i n i c a l  d a t a ,  and the  f o l l o w i n g  t a b l e  
shows the  d e a t h - r a t e  p e r  cen t  of  e ach  ty p e :  (See a l s o
Graph I V ) :
TABLE VI1 SHOWING PERCENTAGE 
DEATH-RATE OF DIFFERENT TYPES 
OF PNEUMONIA:
Age i n  y e a r s : 0 to  3 3 to  12 0 to  12
Pr im ary  broncho-pneum onia ; 34 21
Secondary b roncho-pneum onia : 64 29 Y  39
I n f l u e n z a l  broncho-pneum onia : 74 58 )
Lobar  pneumonia: 4 4
The c a s e s  have been d i v id e d  i n t o  two g roups  
a s  b e f o r e ,  the  f i r s t  i n c l u d i n g  a l l  c h i l d r e n  below and 
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(35)
second a l l  those above three y ea rs  o f  ag e , t h i s ,  as  
p r e v io u s ly  n o ted , b e in g  the time a t  which lob ar  pneumonia 
i s  co n sid ered  f i r s t  to  occur. Broncho-pneumonia occurs  
more fr e q u e n t ly  in  the f i r s t  three y e a rs  than in  any o th e r  
e q u a l  p er iod  of l i f e  and the m o r ta l i ty  i s  a l s o  r e l a t i v e l y  
h ig h er  during t h i s  tim e. (Compare Graphs 111 and IV). 
I n f lu e n z a l  broncho-pneumonia i s  the most f a t a l  form at any 
age but up to three y ea rs  the d e a th -r a te  from secondary  
broncho-pneumonia i s  a lm ost as h ig h . During the f i r s t  
year  85 per cent of the in f lu e n z a l  form s, 77 per cent o f  the  
secondary and 48 per cent o f  the primary ended f a t a l l y ,  and 
the m o r ta l i ty  of the t o t a l  nine hundred and f i f t e e n  c a s e s  
during t h i s  p e r i o d  was 53 per cent (Graph V).
lo b a r  pneumonia, on the o th er  hand, i s  seldom  
f a t a l ,  the d e a th -r a te  being  a s  low as 4 per  cent in  fou r  
hundred and th ir ty -o n e  c a s e s ,  and, as w i l l  be seen l a t e r ,  
death was due in  the m ajority  o f  th ese  ca ses  to  the com­
p l i c a t i o n s  ra th er  than to  the primary d i s e a s e .
S im ilar  r e s u l t s  are recorded by most w r i t e r s .  In
X (2)
the Case of broncho-pneumonia i t  i s  sa id  th a t  probably 70
to 90 per cent of ca ses  are f a t a l  during the f i r s t  year  but
th at the prosp ect o f  l i f e  improves year  by year t i l l  f i v e
X (14)
y e a rs  when the d is e a se  becomes much m ild er . Heiman, however, 
from a s e r i e s  of three hundred and t h i r t y - s i x  c a ses  in  
c h i ld r e n  below f i v e  yea rs  found that only 22 per cent
succumbed/
(36)
succumbed during the f i r s t  y e a r ,  but t h i s  i s  a much lower
f ig u r e  than i s  g iv en  by most w r i t e r s .
There i s  mure d i f f e r e n c e  of op in ion  regarding
the m o r ta l i ty  of lobar  pneumonia; a l l  w orkers, however,
record a la rg e  prop ortion  of f a t a l  c a se s  in the f i r s t
few y e a rs  of l i f e ,  the co m p lica t io n s  be ing  much more
X (15)
common a t t h i s  timie. M e lv i l le  Dunlop record s a m o r ta l i ty  
of 2 6 .6  per cent from lobar  pneumonia during the f i r s t  two 
y e a r s ,  whereas  between two and twelve y ea rs  he found only  
2 .9  per cent ended in  death . Heiman, from a study of 
f o r t y - e ig h t  ca ses  in  c h i ld r e n  below f i v e  y e a r s ,  g iv e s  a 
d e a th -r a te  of 25 per cent (a h igh er  f ig u r e  than that of 
broncho-pneumonia) during the f i r s t  two y e a rs  and only
5 .5  per cent from two to f i v e  y e a r s .
From the above a n a ly s i s  i t  may be concluded ( l )  
that broncho pneumonia i s  the commonest l e s i o n  in  c h ild re n  
below three y ea rs  and the most f a t a l  form a t  any age.
A fte r  three years  i t  becomes in freq u en t as a primary d is e a s e  
and i s  o f te n  a ty p ic a l  in  i t s  c l i n i c a l  and post-mortem  
f e a t u r e s .  (2) That lobar  pneumonia r a r e ly ,  i f  e v e r ,  
occurs below three y ea rs  o f  age , but i s  the most prominent 
l e s io n  a f t e r  that age , and i s  o f ten  a s s o c ia te d  w ith  broncho­
pneumonia. I t  i s  r a r e ly  f a t a l  apart from c o m p lic a t io n s .
My own r e s u l t s  are not in  accordance w ith  the
work/
(37)
work of most w r i te r s  who record in s ta n c e s  of lobar  
pneumonia during the e a r l i e r  y ea rs  o f l i f e ,  though a l l  are 
agreed th at broncho-pneumonia i s  the commoner type in e a r ly
X  ( 1 2 )  X  ( 2 )
ch ild h ood . S t i l l  and Sutherland both m ainta in  that  
lo b ar  pneumonia i s  common at a l l  p er io d s  of ch ildhood and 
i s  much commoner in  the f i r s t  year  than i s  u s u a l ly  s t a t e d .  
S t i l l ,  in  a s e r i e s  of f i f t y  ca ses  o f  lob ar  pneumonia, found 
that 16 per cent occurred during the f i r s t  two y e a r s .  He 
c o n s id e r s  i t  true that up to nine months a primary pneumonia 
i s  u s u a l ly ,  but not a lw ays, a broncho-pneumonia, but a f t e r  
t h i s  age a primary pneumonia i s  j u s t  as l i k e l y  to be lobar  
pneumonia as in  an a d u lt .  The secondary form o f broncho- j
pneumonia he c o n s id er s  l e s s  l im ite d  to in fa n cy  than the j
primary but t h i s  i s  not very ev id en t  from my own r e s u l t s .
X (16)
H olt makes the d i v i s i o n  from the predominant c l i n i c a l  or 
p a th o lo g ic a l  f e a tu r e s  c l a s s i f y i n g  most o f  the dou btfu l c a s e s
I
as broncho-pneumonia and f in d s  th at of three  hundred and j
seven ty  c a ses  of acute  primary pneumonia during the f i r s t  
two y ea rs  25 per cen t were lobar; and of a s e r i e s  of f i v e  
hundred ca ses  of lobar pneumonia 15 per cent occurred in  the 
f i r s t  y e a r .  He s t i l l  m a in ta in s ,  however, th a t though lob ar  
pneumonia may occur at any age i t  only  b eg ins to be 
frequ en t a f t e r  the th ir d  y ea r .  The in c id en ce  of broncho­
pneumonia i s  found to d im in ish  s t e a d i ly  up to  the fo u r th  
y e a r /
(38)
y ea r  and a f t e r  fou r  y e a r s  to become in freq u en t as a 
primary d i s e a s e .
a  (17)
Dr. J . A. Goutts a t  Shadwell C h ild ren 's  
H o sp ita l  records a much h igh er  in c id en ce  of lo b ar  pneu­
monia in  childhood than i s  g iv en  by most w r i t e r s .  From 
a s e r i e s  of e i g h t y - s i x  c a se s  of pneumonia in  c h i ld r e n  
below tw elve years  he found 50 per cent lob ar  in  type 
and he r e f e r s  to s t a t i s t i c s  which show th a t  lob a r  pneu­
monia i s  more frequ en t in  the f i r s t  year  than in  any 
oth er  su cceed in g  equal per iod  of l i f e . He co n s id ers  
the most d is tu r b in g  fa c t o r  in  d i s t in g u i s h in g  between the two 
types  to  be the f a c t  that lob ar  and broncho-pneumonia 
f r e q u e n t ly  e x i s t  to g e th e r ,  the broncho-pneumonia being  
secondary to  the lo b a r .
X (15) ^
Dr. M ë lv i l l e  Dunlop a t  the C h ild ren 's  H o s p ita l ,
Edinburgh, found 30 per cen t of the ca ses  o f lo b a r  pneumonia
a  (14) I
in  c h i ld r e n  under two y ea rs  of a g e . Henry Heiman in  h i s
study o f  three hundred and t h i r t y - s i x  ca ses  of pneumonia I
in  ch ild re n  below f i v e  yea rs  found f o r t y - e ig h t  lobar  in
type and of th ese  25 per cent occurred below two y e a r s .
The f ig u r e s  g iv en  by a l l  the above w r i te r s  were 
compiled la r g e ly ,  and in  some ca ses  e n t i r e l y , from c l i n i c a l  
d a ta ,  and th e r e fo r e ,  as p r e v io u s ly  n o ted , vary somewhat 
according to the p ersonal view of the c o l l e c t o r .  With 
so h igh  a m o r ta l i ty  during the f i r s t  few years  of l i f e ,  
o n e /
(39)
one would expect to meet w ith  lob ar  forms post-mortem.
On the evidence  of the preced ing  paper one would q u es t io n  
the h igh  in c id en ce  of lobar  pneumonia recorded in  the f i r s t  
three  y ea rs  of l i f e ,  and suggest that c a se s  d iagnosed as 
such might be c l a s s i f i e d  by o th ers  as c a ses  of primary 
pneumonia in d is t in g u is h a b le  from lo b u la r  pneumonia from  
c l i n i c a l  f e a tu r e s  a lo n e:
ANALYSIS OF POST-MORTEM OASES:
(3 )  DISTRIBUTION OF LESIONS:
The fo l lo w in g  ta b le  was compiled from the  
record s of 520 post-mortem c a ses  and shows the part of 
the lungs in vo lved  in  percentage of each type:
TABLE V l l l  SHOWING DISTRIBUTION









Right Upper Lobe only: 1 .0 4 .0 25^ 1
Right Middle Lobe Only ; .5 .7
Right Lower Lobe on ly: 5 .0 6 .7 12 .5^
L eft  Upper Lobe only: .5 1 .6
L eft  Lower Lobe only : 4 .1 8 .7 2 .8 1 2 .5 #
Whole Right Lung: 2 .8 3 .2 1 2 . 5>
Whole L e f t  Lung: 3.7 1 .1 1 2 .5 #
Both Lungs 82 .4 7 4 .0 97 .2 2 5 . Q#
TOTAL: 100 100 100 ___ ,
(40)
In a l l  forms of broncho-pneumonia e i t h e r  
lung was in v o lv ed  in  alm ost an equal number of c a s e s ,  
the lower lob es  p o s t e r io r ly  be ing  most o f te n  a f f e c t e d  and 
in  a more advanced s tag e  than o th er  p a r t s .  The r ig h t  
upper lobe su ffe r e d  next in  freq u en cy , w h i l s t  the l e f t  
upper and r ig h t  middle were l e a s t  o f t e n  involved^ Both
lungs were a f f e c t e d  in  the v a s t  n a jo r i ty  of c a se s ;  in  
only  2 .8  per cent o f  the in f lu e n z a l  forms was the d is e a s e  
l im i t e d  to one lo b e ,  w h i l s t  in  primary and secondary,
11 per cent and 22 per cent r e s p e c t iv e ly  in vo lv ed  one lobe  
o n ly . Both lower lo b e s  were a f f e c t e d  in  22 per cent of  
secondary form s, and one lower lobe only in  15 per cen t;  
t h i s  h igh  p rop ortion  seems to  p o in t  to  h y p o s ta s is  and 
oedema as  being f a c t o r s  of importance in  the development 
of the d i s e a s e . In lob ar  pneumonia the r ig h t  apex was the 
most frequent s i t e , i t  be ing  in vo lved  alone in  25 per cent  
of c a ses  w h i l s t  in  56 per cent one or o th er  apex was 
in vo lved  w ith  some o th er  part of the lu n g s .  In three  
c a ses  the lob ar  pneumonia was a s s o c ia te d  w ith  broncho- 
pneumonia in  o th er  p a r ts  and in  a l l  o f  these  the lobar  
l e s i o n  was a t  the r ig h t  apex.
A pical lobar  pneumonia I s  sa id  to be much commoner 
in  c h i ld r e n ,  e s p e c i a l ly  in f a n t s ,  than in  a d u lt s .  S t i l l  
found 38 per cent a p i c a l , Dunlop 23 per c e n t , and 
Coutts 60 per c en t.  The l a s t  w r ite r  found
among/
(41)
among f o r t y - t h r e e  ca ses  under two y e a rs  of age in v o lv e ­
ment of the r ig h t  apex in  1 5 , of the l e f t  base in 13 ,  
of the l e f t  apex in  10, and of the r ig h t  base in  5 ,  
w h il s t  H olt g iv e s  the order of involvem ent as l e f t  
b a s e ,  r ig h t  apex, r ig h t  base and l e f t  apex. The 
common b e l i e f  that a p ic a l  oases  are more o f t e n  accom­
panied by nervous symptoms i s  not confirmed by my own 
f ig u r e s ,  where in  f i v e  a p ic a l  c a se s  and two in v o lv in g  
the e n t ir e  l e f t  lung only one had marked nervous  
symptoms. In broncho-pneumonia, a l s o ,  there was the 
same la ck  of a s s o c ia t io n  a s ,  though head symptoms w ith  
d e lir iu m  were p resen t in  t h ir t e e n  c a s e s ,  only fou r  of 
th ese  showed a p ic a l  l e s i o n s .  These f in d in g s  are in  
accordance w ith  those o f  S t i l l  and H o lt .  The id ea  that  
a p ic a l  l e s io n s  and head symptoms are fr e q u e n t ly  a s s o c i a ­
ted i s  probably due to the f a c t  th a t the apex i s  the  
most common sea t  of the d i s e a s e .
(4 )  PREVIOUS DISEASE:
The fo l lo w in g  i s  a l i s t  of the primary 
c o n d it io n s  in  251 post-mortem ca ses  o f  secondary broncho­
pneumonia and shows the percentage of each:
(42) 
TABLE IX:
No. of Cases: Per Gent :
E n t e r i t i s . .......................... 69 28
Marasmus. . .  . . .  . . . 37 15
P o s t - a n a e s t h e t i c .  . . . 21 !  8
Acute d is e a s e  of  
Urinary t r a c t ,  e . g .  
P y e l i t i s ,  C y s t i t i s ,  
N e p h r i t i s ............................ 17 7
Tetany and R i c k e t s : . . . 17 7
M easles ............................ 16 6
Whooping Cough................. 6 2
D ip h t h e r ia . . .  ................. 4 1
D isea se  of Nervous 8 y s -  
tem e . g .  M e n in g it is ,  
E n c e p h a l i t i s  ................. 17 7
B r o n c h i t i s .......................... 10 4
P y l o r i c  S t e n o s i s .  . . . 5 2
C ongen ita l M alformations
of the  H e ar t  . . . 10 4 1
T u b e r c u lo s is ..................... 1 3
S y p h i l i s ............................... 8 I 3




As seen from the above f i g u r e s ,  broncho­
pneumonia was a common sequ el o f acute i n t e s t i n a l  i n ­
f e c t i o n s ;  the f a c t  that both lower lo b e s  p o s t e r io r ly  
w e r e /
(43)
were very fr e q u e n t ly  the only p a r ts  of the lungs i n ­
v o lv e d , le a d s  one to b e l ie v e  th at many of th ese  c a se s  
were probably term inal in  nature and aided by h y p o s t a s i s .
The twenty-one c a se s  of p o s t - a n a e s t h e t ic  
pneumonia in  a l l  p r o b a b i l i t y  in c lu d e  s e v e r a l  primary 
pneumonias undiagnosed b efore  o p e r a tio n .
The above f ig u r e s  cannot be taken as r e p r e se n ­
t a t iv e  of the true proportion  o f  c a se s  secondary to  
the i n f e c t i o u s  f e v e r s ,  as such c a s e s ,  u n le s s  through  
an error  of d ia g n o s i s ,  are not adm itted to the C h ild re n 's  
H b s p ita l .
(5)  ASSOCIATED LESIONS:
The l e s io n s  of o ther  organs are shown in  the 
fo l lo w in g  ta b le  in  the order o f  t h e ir  frequ en cy , g iv in g  
the t o t a l  number of c a se s  of each among the t o t a l  520 
post-mortem c a s e s .
( 4 4 )
TABLE X SHOWING ASSOCIATED 
LESIONS WITH NUMBER 0? CASES 
OF EACH:
T o ta l  No. of C a se s : Per Cent :
P y e l i t i s  and P y e lo n e ­
p h r i t i s .  .................
Suppurative M en in g it is
T u b e r c u l o s i s . . .
Thrombosis  of Cerebral 
S in u s e s : .
P l e u r i s y . . .  . . . 172 i . e . 33
Empyema................... 33 i . e . 6
P e r ic a r d i t i s 22 i . e . 4
O t i t i s  Media . . . 21 i . e . 4
B r o n c h i e c t a s i s . . .
N e p h r i t i s  (A l l  f o r m s )
Pneumococcal  P e r i t o n i t i s
J a u n d ic e  : . . ,  . . .
E n c e p h a l i t i s . . . .
U l c e r a t i v e  E n d o c a r d i t i s :
F i b r o s i s  of Lungs:
I n f l u e n z a l  M e n i n g i t i s  :
Suppurative A b scesses in  
A x i 1 1 a : . . .  . . .  . . .
M e ta sta t ic  A r t h r i t i s  and
C h o n d r i t i s  .................
E p ip h y s i t i s  of Shoulder














( i ).  PLBURISYi was u s u a l l y  found over  l a r g e  a r e a s  of 
c o n s o l id a t io n  or in  c a ses  of over f i v e  days' d u ra t io n .
The p ercentage  in c id en ce  in  each type of pneumonia was as 
f o l l o w s Î-
TABLE XI SHOWING PERCENTAGE INCIDENCE 
OF CASES OP EACH TYPE WITH ASSOCIATED 
PLEURISY:
Primary Broncho-pneumonia 
Secondary broncho-pneumonia  












B i l a t e r a l
19
10







I t  o c c u r re d  more fr e q u e n t ly  in  l o b a r  than any 
form of broncho-pneumonia; i t s  i n c id e n c e  depended on the  
proxim ity  of the pneumonic l e s i o n  to  the  p le u r a l  s u r f a c e ,  a 
f ib r in o u s  exudate  being  a lm os t  in v a r ia b ly  found i f  the  coh-  
s o l id a t io n  reached the su rface  of the lun g . A a ero u s  
e f f u s i o n ,  on the o ther  hand, was very rare and in  no case  
was there  a l a r g e  c o l l e c t i o n  of f l u i d  u n le s s  t h i s  was of 
a p u r u l e n t  nature .
( i i )  EMPYEMA : According t o  a l l  workers t h i s  i s  the  most
common com p lication  of lobar  pneumonia b u t  a l e s s  common 
one in  l o b u l a r  form s.  Lobar pneumonia i s  s a i d  to  be 
r esp o n s ib le  fo r  80 to  90 per cent of a l l  ca se s  of empyema
X (2)
in  ch ild h ood , and S t i l l  goes so f a r  as  to say that the 
occurrence of a pneumococcal empyema I s , in  h i s  o p in io n ,  
prim a/
( 46 )
prima f a c i e  ev idence  that the an teced en t pneumonia was 
lob a r  in  typ e . In the p resen t  s e r i e s ,  however, a f a i r l y  
la rg e  p rop o rtio n  were found a s s o c ia t e d  w ith  broncho-pneumonia  
as i s  seen  in  the fo l lo w in g  t a b l e : -
TABLE X l l  SHOWING TOTAL NUMBER OF 
CASES OF EACH TYPE WITH ASSOCIATED 
EMPYEMA:
Primary broncho-pneumonia





Secondary broncho-pneumonia 6 2
I n f lu e n z a l  broncho-pneumonia 4 11
Lobar pneumonia 5 31
TOTAL: 33
Among the t o t a l  520 ca ses  of pneumonia examined 
post-m ortem , empyema occurred in  t h ir t y - t h r e e  ( i . e .  6 per  
c e n t ) and of these  only  15 per cent were a s s o c ia t e d  w ith  
lobar  pneumonia. A la r g e r  percentage of c a se s  o f lobar  
than broncho-pneumonia, however, developed empyema (se e  
above t a b l e . )  I t  i s  i n t e r e s t i n g  to note the a s s o c ia t io n  
of empyema w ith  card iac  L es ion s . Of the f i v e  c a se s  occur­
r in g  in  lobar  pneumonia, p e r i c a r d i t i s  was p resen t in  th r e e ,  
and th ese  were a l l  r ig h t - s id e d  l e s io n s ;  of the remaining  
two, one was b i l a t e r a l  and a s s o c ia te d  w ith  u lc e r a t iv e  
e n d o c a r d it is  of the m itr a l  va lve  and the other  was l e f t -  
sided  w ithout any card iac  involvem ent. In the tw e n ty -e ig h t  
c a s e s /
(47)
c a se s  of broncho-pneumonia w ith  empyema, f i f t e e n  were e i t h e r  
l e f t  or b i l a t e r a l  and e ig h t  of these  were a s s o c ia te d  w ith  
p e r i c a r d i t i s ;  w h i l s t  of t h ir t e e n  c a ses  of r ig h t - s id e d  
empyema no c a se s  of p e r i c a r d i t i s  occurred but one was 
a s s o c ia t e d  w ith  u lc e r a t iv e  e n d o c a r d i t is  o f the a o r t i c  and 
t r ic u s p id  v a lv e s .  The f a c t  that in broncho-pneumonia 
p e r i c a r d i t i s  only occurred w ith  l e f t - s i d e d  i n f e c t i o n s  
w h i l s t  in  lob ar  pneumonia i t  was found w ith  empyema of the 
r ig h t  s id e  a lo n e ,  would su g g es t  th a t  only in  the former 
was the pericardium  in v o lv ed  by d i r e c t  e x te n s io n ,  the spread  
in  the lob ar  form p o s s ib ly  being  by the b loo d ; the c a s e s ,  
however, were too few on which to base any d e f i n i t e  con­
c lu s io n s  regarding t h i s  q u e s t io n .  The a s s o c ia t io n  of  
empyema w ith  m e n in g it is  i s  d is c u sse d  below.
( i i i )  SUPPURATIVE PNEUMOCOCCAL MENINGITIS i s  sa id  to be 
a rare co m p lic a t io n , but i t s  in c id en ce  seems to  vary a t
X (18)
d i f f e r e n t  tim es and in  d i f f e r e n t  p a r t s .  O sier  found only
2 .4  per cent in  a s e r i e s  of c a ses  ex tend ing  over twenty  
y e a r s  and Heiman records only one case  among three hundred 
and t h i r t y - s i x  in v e s t ig a t e d .  Of e ig h te e n  c a se s  o f  suppu­
r a t iv e  m e n in g it is  amcng my own s e r i e s  of 520 c a s e s ,  ( i . e .
3 .5  per cen t)  s ix t e e n  were a s s o c ia te d  w ith  primary broncho­
pneumonia and two w ith  lob a r  pneumonia. S t i l l  found em­
pyema u s u a l ly  a s s o c ia te d  w ith  m eningeal i n f e c t i o n ,  but t h i s  
was the ex cep t io n  in  the p resen t s e r i e s ,  a s  they only  
occurred to g e th er  in  two of the broncho-pneumonic c a s e s ,  
b u t /
( 48)
but both of the c a se s  of lob ar  pneumonia showed empyema, 
a l s o  b i l a t e r a l  o t i t i s  media and in  one u lc e r a t iv e  endocar­
d i t i s  of the m itr a l  v a lv e .  In two c a se s  of broncho­
pneumonia w ith  m e n in g i t is  in  which the ears  were examined, 
only one had c o - e x i s t i n g  o t i t i s  media. A l l  c a se s  except  
one of broncho-pneumonia and the two lob ar  c a se s  were in  
c h i ld r e n  below two y ea rs  of age.
( i v ) .  INFLUENZAL MENINGITIS : occurred in  three c a s e s  o f  
in f lu e n z a l  pneumonia and a l l  were in  c h i ld r e n  below one 
y ear; two had o t i t i s  media and one u lc e r a t iv e  e n d o c a r d i t is ;  
none of  t h e s e  were a s s o c ia te d  w ith  empyema.
X (17) X (14)
( v ) .  OTITIS MEDIA: Both Coutts and Heiman record t h i s
as the  most  f r e q u e n t  c o m p l i c a t i o n  e n c o u n te r e d .  C ou tts ,  
from a rou tin e  exam ination o f  the  e a rs  i n  a  s e r i e s  of 
c l i n i c a l  c a se s  of lobar  pneumonia, found pus y i e ld in g  a 
pure c u ltu re  of pneumoooccus in  over 60 per cent a f t e r  a 
sm all puncture of the membrane, but only  a sm all percentage  
of t h e s e  deve loped  d e f i n i t e  s i g n s .  Heiman found o t i t i s  
media in  22 per cent of h i s  t h r e e  hundred and t h i r t y - s i x  
c a s e s .
U nfortunately  in  the  p resen t  s e r i e s  u n t i l  recen t  
years  the  e a r s  were n o t  examined i n  a l l  c a s e s ,  and only  
twenty-one m iddle  e a r  i n f e c t i o n s  were fo u n d ,  f i v e  of these  
being  in  primary broncho-pneumonia, e le v en  in  secondary, 
three in  in f lu e n z a l  and two in  lobar  pneumonia, seven o f  
them being  a s s o c ia te d  w ith  m e n in g i t is .
(49)
( v l ) .  CARDIAC LESIONS: were e x c e p t io n a l .  P e r ic a r ­
d i t i s  was found in  twenty-two c a se s  as f o l lo w s : -  
TABLE X l l l  SHOWING OCCURRENCE OF 




I n f lu e n z a l  Broncho-pneumonia: 
Lobar Pneumonia;
TOTAL:
15 c a s e s .  
No c a s e s .  
2 c a s e s .  
5 o a se s .  
22 c a s e s . J
Of t h e s e ,  s i x  were a s s o c ia te d  w ith  b i l a t e r a l  
f ib r in o u s  p le u r is y ,  two w ith  l e f t ,  and two w ith  r i g h t ­
sided  p le u r a l  e f f u s io n ,  e lev en  w ith  empyema (se e  above)  
and one in  lobar  pneumonia w ith  e n d o c a r d it is  o f  the 
m itr a l  v a lv e .
U lc e r a t iv e  e n d o c a r d it is  was very rare occur­
r in g  in  f i v e  c a s e s ,  one in  secondary broncho-pneumonia  
in v o lv in g  the m itr a l  v a lv e ;  two in  in f lu e n z a l  pneumonia, 
one of which a f f e c t e d  the m itr a l  va lve  and was a s s o c ia t e d  
w ith  se r o - f ib r in o u s  p leurisy^  and in f lu e n z a l  m e n in g i t i s ,  
the other  in v o lv in g  the a o r t i c  and tr ic u s p id  v a lv e s  
w ith  empyema; and the two w ith  lob a r  pneumonia a f f e c t e d  
the m itr a l  v a lv e ,  one showing a l s o  o t i t i s  media and 
m e n in g i t i s /
(50)
m e n in g i t i s ,  the o th er  p e r i c a r d i t i s .
( v i i ) .  THROMBOSIS OF THE CEREBRAL SINUSES: was found 
in  tw elve ca ses  and in v o lv ed  the lo n g i tu d in a l  s in u s  in  
a l l  c a s e s ,  w ith  the l a t e r a l  s in u s  and s u p e r f i c ia l  v e s s e l s  
of the bra in  c o r te x  in  three of th e se .  The c o n d it io n  
occurred in  s i x  c a se s  of primary broncho-pneumonia, in  
f i v e  of secondary and in  one of i n f lu e n z a l .  O t i t i s  
media was a s s o c ia t e d  w ith  the throm bosis in  three  c a s e s ,  
e n c e p h a l i t i s  in  two and m e n in g i t is  in  one.
( v i i i ) .  ENCEPHALIT1 5 : in  many c a ses  marked c o n g e s t io n  and 
oedema of the brain  was n o ted , but e n c e p h a l i t i s  was only  
p resen t  in  f i v e  c a se s  and in  three of th ese  i t  v a^s the 
primary c o n d it io n .
( I x ) .  BRONCHIECTASIS : was found in  e le v en  c a se s  of 
broncho-pneumonia a l l  of which were in  c h i ld r e n  below  
three years  of age. In f i v e  c a se s  there  was a h i s to r y  
of cough and w asting  over a period  varying between fo u r  
and f i f t e e n  months ; the b r o n c h ie c ta t ic  l e s i o n  was in  
the l e f t  lower lobe in  three of th e s e ,  in  the l e f t  apex 
in  one and in  the r ig h t  apex in  one. In the remaining  
s ix  ca ses  there were no symptoms in d ic a t in g  t h i s  con­
d i t i o n ,  the h is to r y  being that o f  a broncho-pneumonia 
of short d u ra tio n , in  a l l  ca se s  below one month. P o s t ­
mortem e a r ly  b r o n c h ie c ta s is  w ith  numerous sm all a b s c e s s e s
w e r e /
( 5 i )
were found in  the c o n so l id a te d  p a r t s .
( x ) .  FIBROSIS OF THE LUNGS: was noted in  fo u r  c a se s  
only and in  a l l  there was a h i s to r y  o f  a p rev io u s  
a t ta c k  of broncho-pneumonia w ith  chronic  cough s in ce  
th a t  t im e .
( x i ) .  TUBERCULOSIS : was met w ith in  very few c a se s  and 
in  these  i t  g e n e r a l ly  a f f e c t e d  the lu n gs or g la n d s .  Only 
two c a se s  of primary broncho-pneumonia were a s s o c ia t e d  
w ith  t u b e r c l e ,  one be ing  c o - e x i s t e n t  w ith  a tub ercu lous
fo c u s  i n  the  l u n g s ,  the  other  w ith  caseous  m esen ter ic  
g la n d s . In  t h i r t e e n  c a s e s  o f  secondary broncho-pneum onia  
f o u r  were a s s o c i a t e d  w ith  pulmonary t u b e r c u lo s i s ,  f o u r  
w ith  m il ia r y  t u b e r c u l o s i s ,  four  w ith  caseou s b r o n c h i a l  
and m e s e n t e r i c  g l a n d s  and one w ith  a l e s i o n  of the lumber 
verteb rae  and a p so a s  a b s c e s s .
( x i i ) .  URINARY TRACT: I n f e c t i o n s  of the  urinary  t r a c t  
were o c c a s i o n a l l y  fou n d .  In  primary broncho-pneumonia,
two c a s e s  of a c u te  n e p h r i t i s  was found at a u to p s y ,  i n  
one of which th e r e  had been no c l i n i c a l  symptoms p o i n t i n g  
to  the c o n d i t i o n .  Two c a s e s  o f  p y e l i t i s  were a l s o  met 
w ith .
In secondary  broncho-pneumonia  s i x  c a ses  of  
primary n e p h r i t i s ,  twelve of p y e l i t i s  and f i v e  of 
p y e l o n e p h r i t i s  were encountered. S t i l l  r e c o r d s  on ly  
tw o /
( 52)
two c a se s  o f n e p h r i t i s  in  lobar pneumonia, albumen 
c a s t s  and blood b e in g  found in  the ur ine  but no s ig n s  
su g g e s t in g  n e p h r i t i s  and both made a good recov ery . I t  
i s  g e n e r a l ly  thought th a t  c o - e x i s t e n t  n e p h r i t i s  does not 
a f f e c t  the p rogn o s is  d isa d v a n ta g eo u s ly .
( x i i i ) . PERITONITIS : was only found in  seven c a s e s ,  
fou r  in  primary broncho-pneumonia, and three  fo l lo w in g  
o p era tio n s  fo r  appendix a b s c e s s .
( x i v ) .  JAUNDICE: occurred in  fo u r  c a se s  of primary
broncho-pneumonia and one secondary.
(x v ) .  One case of each of the fo l lo w in g  occurred:  
suppurative  a b s c e s s e s  in  a x i l l a ,  m e ta s ta t ic  a r t h r i t i s  
of the h ip  j o i n t  w ith  c h o n d r i t i s  of the th ir d  r ig h t  
co sto -ch on d ra l ju n c t io n  and e p i p h y s i t i s  of the shoulder  
j o in t .
( 55)
( 6)  S U M M A R Y :
1. An a n a ly s is  was made from the records of 2 ,475  
c l i n i c a l  ca se s  and 520 post-mortem oa ses  of  
pneumonia in  c h ild re n  below twelve y ea rs  of a g e ,  
and 65 of th ese  were examined by h i s t o l o g i c a l  
methods (see  p rev iou s p ap er).
2. Broncho-pneumonia was the l e s i o n  most o f te n  
found in  the f i r s t  three  y ea rs  of l i f e ,  but i t s  
in c id en ce  d im inished from year  to year; a f t e r  
three  y ea rs  i t  became in freq u en t as a primary 
d is e a se  and was then u s u a l ly  a t y p ic a l  in  symptoms 
and morbid appearances.
3. Lobar  pneumonia ve ry  r a r e ly  occurred t i l l  a f t e r  
the th ir d  y e a r ,  though two dou btfu l c a se s  in  the  
post-mortem s e r i e s  were recorded. A fter  three  
years  i t  became the most frequ en t ty p e ,  though 
o ften  combined with l o b u l a r  l e s i o n s ,
4 . Lobar pneumonia in  i t s e l f  was seldom f a t a l ,  but 
death occurred as a r e s u l t  o f  c o m p lica t io n s  such  
as empyema and m e n in g i t is .  The m o r ta l i ty  from 
broncho-pneumonia, on the o th er  hand, was h ig h ,  
e s p e c i a l ly  so in  in f a n t s ;  in f lu e n z a l  and secon -  
dary forms were the most f a t a l .
5 . Broncho-pneumonia involved  both lungs in  the 
maj o r i t y /
(54)
m ajor ity  of c a s e s ,  but was u s u a l ly  most advanced 
in  the lower lo b e s  p o s t e r i o r l y .  In lob ar  pneumonia 
the r ig h t  lung and upper lobe were the commonest 
s i t e s ,  the m in o r ity  showing b i l a t e r a l  l e s i o n s .
6. p le u r is y  in the form of a f ib r in o u s  exudate was 
extrem ely common over su rfa ce  areas  of c o n s o l i ­
d a tio n ;  a serou s e f f u s i o n ,  however, was very r a re .
7. Of a s s o c ia te d  l e s i o n s ,  empyema, o t i t i s  media, p e r i ­
c a r d i t i s  and m e n in g it is  were the most fre q u en t .  
N e p h r i t i s ,  p y e l i t i s ,  c er eb ra l  s in u s  throm bosis ,  
t u b e r c u lo s i s ,  b r o n c h ie c t a s is ,  p e r i t o n i t i s ,  ja u n d ic e ,  
e n c e p h a l i t i s ,  u lc e r a t iv e  e n d o c a r d i t i s ,  f i b r o s i s  of 
lungs occurred in  a few c a s e s .
(55)
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